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® Scraping the bottom of America’s wheat bins to feed starving 

peoples elsewhere is only the skirmish before a battle to bring 

cereal production back into balance. It remains to rebuild the 
reserves of grain required for safe and sufficient production of 
meat, poultry and milk. 


Here is where the heritage back of Case combines can help. They 
«I are created out of a century of experience—a century when waste 
1A was wicked, and grain-saving machines were judged by their 
i ability to get the last possible kernel. Out of that heritage of 
knowing how, today’s Case combines have extra capacity at the ae, 
cylinder to thresh out tough heads or hulls, extra capacity at hal oF A Ps 
the rack to shake out seeds and grains from soggy straw, extra bs anatase al 
capacity to go faster and hustle the harvest before time and s aM IMPLEME NTS 


HARVEST HEADQUARTERS 
FOR A HUNDRED YEARS 
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weather take their toll. =] T 
Here, too, agricultural engineers can help. Knowing how is just = wr 
as important in the operation of a combine as in its design. You Z pace 

can focus new emphasis on thorough threshing and complete a “m9 
separation. Through extension and educational channels you can Z L 
inspire attention to the fine points of cylinder speed, concave set- : a 
ting, sieve and fan.adjustment, rate of travel and optimum height Ind 
of cut. Cooperation by this Company and its dealers is yours é 


for the asking. J. I. Case Co., Racine, Wis. 


oe  . 


i nS.) a ae errs Brey te| ae tee. 
cy aes rr: TP ees Bae eS ee Aes eee, aed aer a Pa) ne eas 
«ee Nik) eam Bo yee mai Gee: hia 2 ae ecg i bts - ene Sec peter | lat “es 
bi aa Bir: * os Pee oie ee aaa ae ie z 2. Sf Se ee ae oe ar eT ee: 
as ar Sete = SS SS Re gaia apa ie So Pees ee ae le tM SE aK Eve 

ted he oe Gime ie © = ee glia 25: -. eee SSS ee ee 

Bes |t (> alm , 

fd |. ste 

nes PORE. ; 

i i Sag Aye - ; 
ie — iw 
be : He eee : 

ce val ag! eter © i 

oF: aKa ifese . 
F at oly 

bar A | petin ‘ f 

path = Ah a : if e ; 

la hae ig Re : oe Pee * : 

eet Tih ayeg ww ; ] ‘ 
ate at ees re 7 q 
echt Ue By: d i fede ~ p , ' 

es ise 4 4° shi : wT | 
el apetalh ie £ ‘ Yd : 

Ses S| oe ‘ Leese Ree ‘ 
qe ee: ff Te & > a. 
Gilat = yp la |g‘ 
ee: vies TF A 5 a tyes , 
1g FS aS - Wye 74, f ] 
aa es ee ) he Sy eS 2 , | : 
ok (aan FS ES . ‘ a ; 
i oh pod. : ’ | & 
re " rit a ba, 4 on e PM a 
tare fe ae ; Bs 
eee 1 P~ 
Ar} a S pet : Je 
bales) y A 
ae } = 
; ect | a * aad = 
a (cee 14. s ¥ , ; > 
ee a be :, /” 
Pai ag -_ . &. 
Re Seed est | oh cane etna P 
Siete) Sager : 
| Pale 
Sag | ae a ' 
ate ae / eWh 
Chee jie |. nS ee 
SiS G ene MPR des | toma’ 
Sie a a | a8 go 
Rn ah LS Usagg ‘a | Th 
Vins okies = te <a j 4 ‘ 
Can <> q rr? 
metas tt IP satel a 1 ; r ¢ 
ay A aaa i i row 
ae aN te en a ae = | finer 
Aas ae ae * i i 
Sra ae keer iad | losing 
Spel | Rae —— oe 
mipeearat, . —— *  -@ [| se 
pt Reodld AEA Oe eran A Leaps SAIS” gh Se oo ee ; 

We as ee ye ph ES ee eae a ll . 4 aie 3 he a onl 
De i ae Rea ace Se ea 2 a es 5 Pe \ eye's 

uate ue 6a he — a see. el HF ott: - oe 
CT ——__. 2 A " 2 43 gee Ae ee CO 
re Brats Bieconrcmmonncaincos: ae 4 i fae Sa a ae oo / Buea? eee = bury 
eee *." ee - ai «ee a “4 : aa a - ; wee oe edn’ 
aaa 12a a — - |i si 4 ry i * en ae 
ceed Ait = opts Se Re OR Rs ec So) a SOE Sa pr eke, E ce cette ct jee, Me P eee " 
ieheeed sf Spe ee! —— lc OFT Pe tere CS Se: SC i : wind 
ce oy Ca ane ee ne a : Os a 2 RS ee Os ee re ee Shee Sie ig he eee hn ee as 

ere} $2 ie Sneed fot... ee a. et Tae : a . we oS NE SS MALS do iS. | (REE SUES SR TIES CORE beanie oh RS RE Sg eR a a “e fe hep i 

" Cine ae ae a. ieee one bis: SR CSR OREO SR Saks oe Se eT 
4 ved pee PIE es Pee — - beeeeuniagse aa eS eT a sae eal Te, See ee ee ak ; ®: Te ee ££ 
Shh — Siete... ree a es a dl lk ERS RSS St a Cour 
Sa ae Teel oe A, ETS 083 a <a seals ae seine ie x . ss <3 aaa r ae a . ae ts | i a “ i ia aR Ne £8 . coe ye a eh 

Py Ni aed eae a WKS BESS “TRS AES NS ce a “a “ a none . q eta = es . 8 S ie ae L ss _ ao at J s 
es ae Sa ek : . {haha ee eR re cena ee ew es ——— i 5 ee Se oes ¥ 
peewee oi ee Bh RS Bee Se le a — NE ey, oy, a Sa oo F Ese 
Went) ee . Ee ae Ry See. eo Mo os ol Si. oe Ba Pe ——_ - a ‘ lease 
bay Wee ei air eee Sore . 5 Boek es . © RS Si Ra .- : - P ob 
eek) Rit ae KAS ROE Oks tees Re ee RMS OO rare ae eo 7 vs bi : an a. : cea » aaa & ee. ‘ Nis le a 
De a eS Sagi pa a BS ak i SUE See oe 4 net eet “ X i ay cae — SAR ea ‘ RY 4 
es HOUR Sek ee ce cee Se gate a en | 3 ie pwrts ay ‘ ' — NX y — ’ Mis Sees 6 ea oa fa 
a en SPA is ca OR oe POS SE he CR ac 1 CR ec AP Sete t : = es a eS i 
~ ee pen : a ae ee Sha. tall ok fo S  REO NE ea Says ere ‘a a ihe ban $e ary eK Ys : . te Ses siti Rs | at i 

ae re i RAPT en Re ee Saas Bee ees ERS . 5 -. a6 hs iis aS ‘ ~~ a7 Pe “Spot ‘ a 
vegas ("boas ee eg Oi aye eI ee RE OR Re ar * $2 ee Se” So ag ae ae 
See Sed te aD Pe so or ee ONS fo SE as) CS eee .§ 
er gat . a ; bs ay tes eS oat ae pier a ve) eit Pep K| fa Pats Per Ag eu mrentieh, (Ey haves ti hi el . te a ses See » 
SaaP lee ae; Peak? he ad RRR Son ai vay Fe dae, yes Oh te bp aad Hehe ws : th pee Oe eae ee Pfs Sa ae ee ORE Sie ney ae 
eee at ‘pirat SARE SR ASS xe c BS ues +> ees << ee eae eR SOR CON SY 3 org : : Sey 4 vu sys Sy SR Ss eh oe Rit) ales eg ur Poth por ee Se POR i ae ia re 
saat | ea CA aie FCO eh OS A ee ERE NY Jot eke Ch aes ORE go RS Te Oe ee RS iy ee ee 
erg ue ja k Pe Aaa ee Tae Ma mene k LER Rea aS OG Re CEN VEN OTe Pilea cae kee, Nos 3 Yen. lee. ae : 
here er SA SRL RS oe ae ak ent ie A the PERSE ke) “RS RG. ORI ¥, 4 * : eee ey See | F 
ee wale of Cae A De PROT adh a ald a Mey rain) WA rl a 
ae SRS : RRS AMR a hares. oe 
SONY BRS — ‘ . BA GAAS Ce a oe RE oo RI ss 
> Bet st) ; Rapes, Shee aA ues ce fk “Se Sa ms eB a OT ye —— 
ee BAS ah ocetam, Sty 2 NE et “te yt Nios Jaa Teas a Roe. Vite a = 
ARGS EES Pesearouy ; ae Y Shs Ee bet es a Mae hot | i ages vs ; hf 

res, Weoied banded Gene rere Re aS Fh Sa he OR SMES A 
A OMA SP Re gta RC Ny aga 3) 3 

af RS Sarde H Tye 3 RS ran a Aaa a RS Ba mtg Ths ‘ “ay ae re Se he’ } 8 : 
ee fl. seSene fl way tea RARE WG ea 

ee 4 eae 9 bs En aS do x at “a, ae at ae Nea ails : ‘ae f f 

dat ahe aa Me y oe - SA ‘ + mesa WO? Ree se Ee 7. a ‘ ! 

ners Be ae AR airy ae Peg a) is * Ae Po. SSM Boe. 1 

nad Sai 5 fi “area VAN ery § : rae ag ~ eae. ¢ Aee wit 
hana BBE PERU yy 0s Sas SO Witt 
ba eae aed Ce a ihAS FIR RAT Sa ie we: Ale 5 
wel i t at Be | Ve A Sil Se 7 ; j Ca | ni 
eee ss Be PS pl “a ia 
mess: ko eee ge a % ww ‘ 
Burland <aen Le ¥ i 
atambesta — - 
Ph irr ean Bes ar, B barn 
Des tals os | oe 

Ge sien bie F 1 
eer ee | = 
‘eben ti Pei ; 
by ie tes » tow 
mS SALSA Ele z 
Sn SN i i eS T 
ea Raatie | ik So : 
Sae fi, oor 

ou eared ay % % 2 “ah 

ahaa CE ee be (ff “~ i 
RRS Bsc ira . =, 
7 est aa p Wit 
OE a4 B han 
Pea ae - ~~ 
eS aire 

Bey 
Ric OL 

3 Pater ee - cee _\ SS 

Bet net 

ee eat “SNA 3 J 
Bei bomendeith ee 1 WY = 

Beal |. AMMAN f al 

ete 1 95) Eee Peres Becta 

MOE o ia vy 5 a b 4, \ a 
el iearsk A € a 
BBE See” Wie t a ~"a- 
es ioe + © 
. Re | ne ‘# — \ 
Be A ga te pe { — 

= BS el | Be 
1) Biss ee ‘ _ 8 
aga = -— 

sit. Ae eee 
pecs: OR ee * 
Be ee = 
ior? a A ea 
“peng oHe 1 Avoee Ha Tae 
ie pee 2 i ie : i Na hers © SES RUE eke a gee eRe 

aS el; at iia es eae = Sa 22 ange Ree aie ae ae ees J Ee Ste, ieee a a7 eee 2 
ny earn | ees ieee ‘ ae eens NESS, i Fi Pale ae auf oer Cn Sts = Z 
WS CAST are aie eae ari, By fie, 2 ea es ae ce RR ae 

Bae ie an eS See ee Poe Bes ieee 2 Se ee Piha k 

Sse | eal be 0] GN Wi Sieg eee eee Nt t | 


— 
= 
= 
* 
a 
mo, 
Z 
Z 
4 


@When Bill Henry first started growing 
tomaives on his 30-acre south field, it was 
as good tomato land as you'd want to see. 


The light, sandy loam had lots of humus, 
and it warmed up early. But with a clean- 
row crop year after year, the soil became 
finer in texture every season and kept 
losing its organic matter. 


About six years ago, Bill started having 
trouble with wind erosion. He’d transplant 
his secdlings, and the spring winds would 
bury a lot of them. And those that he 
didn’t have to reset were held back by 
wind-burn and the beating they got. 


That fall Bill Henry talked with the 
County Agricultural Agent. 


NEWLY DESIGNED G-E ARC 
WELDER FOR THE FARM 


With a G-E are welder, you can repair many 
metal machinery parts right on the farm. 


If a part on a hay loader breaks, for instance, 
just as you’re rushing to get your hay into the 
barn ahead of a storm, you can repair it in a few 
minutes with this modern welder. You won’t 
have to waste precious time taking parts to 
town. And you save money, too. 


The new G-E arc welder is designed specially 
for farm use and to meet the requirements of 
your rural power supplier. It is easy to use. 
With « few hours’ practice, you'll be able to 
handle most of your repair jobs, even make 
equipment, 

This farm welder is small, compact and easy 
to move any place where there is adequate 
Power connection. It comes complete with full 
accessories, including handshield, gloves, elec- 
trodes, cable, and detailed instructions. There 
are two sizes, 130- and 180-ampere. 


Let your local General Electric dealer help 
you seicct the size you need and advise you 
about wiring. General Electric Company, Farm 
Industry Division, Schenectady 5, N. Y. 
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“The soils good but its blowing away 
“Maybe trees will peg it down,’ 


u 
, 


SAID BILL HENRY 


SAID THE COUNTY AGENT 


“For very little money,” the County 
Agent said, “you can plant a shelter belt of 
black locust trees.” : 


He told Bill that locust seedlings cost 
little and that he’d seen them give wind 
protection in three years. 


“In the meantime,” the County Agent 
said, “I'd advise a winter cover crop of 
rye and vetch.” 


Bill Henry got enough locust seedlings 
to go across the south and west sides of his 
field for less than $5. He plowed a furrow, 
dropped the seedlings 3 feet apart. Then, 
he refilled the furrow, and pressed the dirt 
around the roots with his feet. 


With three years’ growth, Bill’s locusts 
were high enough to stop his soil from 
drifting. Because his cover crops have put 


back needed humus and his soil has stayed 
put, Bill’s tomato yield has increased each 
year. Last year he got twice as big a crop 
as he did six years ago. 

Now, Bill’s getting ready to cut every 
other locust and sell some fence posts. 

“That windbreak’s paying you an extra 
dividend,” the County Agent said when 
Bill told him about the fence posts. 

“And advice from the County Agent,” 
Bill said, “most generally pays an extra 
dividend to farmers.” 

All over the country, farmers are get- 
ting help from their County Agents that 
makes farming better and easier. 

Another thing that good farmers are 
doing to farm better and easier is to make 
full use of electricity. 


The Modern Farm is an Electric Farm ! 


Electricity on the farm can make life more pleasant 
and work easier. 


If you don’t have electricity, get in touch with the 
electric service supplier in your area. 


Putting a corn crop into the crib is hardly any 
job at all with a portable elevator powered by an 
electric motor. And it costs only a few cents. 


One like this will do a lot of elevating for you, 
as it can be moved from job to job. It handles 
baled hay, small grain, and bagged or boxed 
material, as well as ear corn. 


For smooth, even, long-lasting operation, 
specify a G-E electric motor and control when 
you buy an elevator. These dependable motors 
are always ready to go at the flick of a switch. 


If you already have electricity, get your full valve 
out of it by making it do more jobs for you. 


To help build up modern farms electrically continues 
to be the job of the G-E Farm Industry Division. 


y 


tele Vj 


Compress air, automatically and inexpensively, 
with a small electric motor and you're all set to 
do a variety of jobs the easy way. 


Use the compressor to inflate tires, lubricate 
farm equipment, spray insecticides or paint. It 
saves time and work, makes the materials go 
further, do a better job. 


Buy a compressor driven by a G-E motor, 
with G-E control, and you can have truly auto- 
matic operation. It will start and stop, keep the 
pressure right hour after hour, without attention. 


MORE POWER TO THE AMERICAN FARMER 


GENERAL @ ELECTRIC 


669-30-155-8708 
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EDITORIAL 


Psychroenergetic Research 


HIS high-sounding title is barely broad enough to 
ie the range and potential significance of the new 
cooperative project on animal shelter being set up at the 
Missouri Agricultural Experiment Station. 

Domestication of animals had only to begin before it 
-came evident to man that some shelter from heat, cold 
aod other environmental extremes was desirable for the 
erimals as well as himself. 

Down through the ages, and particularly in the present 
itury, refinements of methods, materials, and degree of 
clter have been added. There has not been a correspond- 
: refinement in knowledge of environmental influence 
; the range between obviously harmful extremes. 

In other words, we have reached a point where the pre- 
c. sion of our available means exceeds considerably the pre- 
cision of our objectives in environmental control. For a 
n mber of years this has been becoming increasingly obvi- 
0 
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s. Narrow margins of farm profit, increasing attention 
© production efficiency, increasing cost of shelter, war and 
postwar demands for high production have exerted in- 
creasing pressure to correct this situation. 

Delay in attempting to get more accurate information 
on objectives in environmental control has been due to the 
immensity of the undertaking. Consider the range of in- 
terrelated variables involved. 

The environment to be considered includes an almost 
infinite variety of combinations of temperature, radiation, 
humidity, air control, air movement, light, sound, space, 
surfaces, forms, possibly pressure, microorganisms, pres- 
ence of other animals, and time phases. 

Farm animals, as subjects of environmental influence, 
can be expected to respond somewhat differently, according 
to genus, species, breed, strain, various cross-breeds and 
grades, age, color, condition, and movement. Ideal environ- 
ment may even be different for different parts of the same 
animal at any one time, in such matters as humidity affect- 
ing respiration and hoof condition. 

Other variables to be reckoned with include the pro- 
duction objective, as to relative values of milk, cream, meat, 
and young stock in the case of dairy cattle; the feeding, as to 
type, amount, physical condition, chemical composition in- 
cluding vitamins and trace elements, and the time factor; 
work conditions and methods; and sanitary requirements. 

Add to these variables the fact that there are several 
indices of response to be measured at intervals day and 
night for protracted periods for each animal involved. The 
detailed picture begins to suggest the proportions of the 
undertaking. 

It has been estimated that this project will require ten 
or more years for completion. On second thought we are 
inclined to emphasize the “more.” But it is surely a brave 
start in the right direction and should produce some signifi- 
cant results in much less time. 

One possible by-product result would be a further 
clirification of the functions of publicly supported agri- 
cutural research. It may provide further foundation for 
the philosophy that one of the prime functions of public 
arricultural research is to provide more precise objectives 
{or farm biological materials, physical equipment, and oper- 
a ons, Or, more broadly, for farm use of time and capital. 
7 e farm equipment, building materials, and electrical in- 

tries would, with a temporary exceptions, be able 

provide engineered aids to make possible and economical 
- orecision of performance in keeping with increases in the 


ote 


i 


precision of objectives. Progressive farmers would welcome 
and profit by more specific knowledge of the what, why, 
where, when, and how of their operations, and the rest of 
agriculture could be expected to trail along. 

Objectives are the agricultural element in agricultural 
engineering, which the engineering element can aid in 
defining and accomplishing. Our hats are off to those re- 
sponsible for an auspicious step toward bringing some of 
our objectives up to date. 


Engineering - Management Relationships 


SIGN of the times is renewed interest in engineering- 

management relationships. We wonder if these rela- 
tionships might not be dacihed by some such definition of 
interests and functions as follows: 

Management, as we understand it, is concerned with the 
coordination and application of any and all legitimate means 
of accomplishing the objective of the managed business or 
other activity. Where the business is agriculture, it becomes 
agricultural or farm management. 

Engineering is concerned particularly with the coordina- 
tion and application of forces and materials as related means 
of accomplishing objectives. Where the objectives of agri- 
culture are involved, this becomes agricultural engineering. 

From this viewpoint the two fields are distinct, but over- 
lap on the use of forces and materials as agencies of pro- 
gress. The overlapping is sufficient to provide a community 
of interest and logical field for a and the view- 
point and approach is sufficiently different to obviate any 
danger of either field dominating or absorbing the other. 

Management has the general picture of forces and ma- 
terials as means of accomplishing objectives, and necessarily 
a better picture than engineers of other related means such 
as personnel, finance, law, and marketing, to name a few. 
Engineering has the detailed picture of ways and means for 
improved and increased use of forces and materials. 

Management has the know-how to apply the products of 
engineering in coordination with other factors. Engineering 
has the know-how to make forces and materials increasingly 
useful to management. 

Management, in dealing with all means of accomplish- 
ing objectives, cannot go anywhere near as deeply into the 
use of forces and materials as can engineers. 

Engineers, in concentrating on the use of forces and 
materials, cannot develop or keep fully up to date on all of 
the possibilities of all the other tools of management, which 
do, however, influence the use of forces and materials. 

But by coordination, management can keep engineers 
advised of its major problems, the difficulties it may en- 
counter in utilizing forces and materials, and the things it 
can or cannot do with its other means of accomplishing 
objectives. And engineers can keep management informed 
as to what can or cannot be done with forces and materials, 
how and where they can be used, and with what results. 

In such coordination there appears excellent opportunity 
for further development of a common language and basis 
of understanding in the common interests and quantitative 
terms of comparative costs, yields, returns; balance of pro- 
ductivity, investment, labor and power cost factors. A clearer 
picture for engineers of use requirements and a clearer pic- 
ture for management of use opportunities. 

Is there any question about engineering and management 
being able to coordinate and cooperate on this basis? Is 
there any straighter route of progress, separately or paral- 
leling, for either or both fields? 
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Fir plywood permits the luxury of wood paneling with 
its warmth and charm at an installed cost which compares 
favorably with ordinary wall finishes. The resistance of 
plywood to impact, its ‘‘kick-proofness,’’ makes it an 
unusually desirable type of interior finish where walls 
may be subjected to severe treatment. With ‘‘dri-bilt”’ 
construction no moisture is introduced in the building. 
Good thermal insulation characteristics and the tightness 
of plywood construction make easily heated interiors. 


Where plywood is used in remodeling over old walls, 
or on any job where studding is irregularly spaced, furring 
strips should be used. These may be cut from plywood 
panels, or regular 1” x 4” furring lath may be used. They 
should be spaced to support all panel edges and 16” o.c. 
in intermediate areas laid perpendicular to the face 
grain of the wall panels. If wall surfaces are out of line, 
shim the furring strips to a true, plumb surface. 


On some jobs, especially where designs or patterns 
made up of small panels are desired the most satisfactory 
method is to sheathe the walls first with 5/16” 
PLYSCORD. 


A few basic principles will serve as a guide for laying 

out attractive plywood panel designs. 

1. Start the paneling at the openings with vertical 
joints and divide the plain wall spaces in an orderly 
pattern for the most pleasing effect. See figures 
1-C, 2-C, and 3-C showing vertical joints at each 
side of space above doors and at top and bottom 
of windows. 

2. If width of opening is over 4 feet do not hesitate 
to place panels horizontally as in figures 1-E, 
2-E, or 3-E. 

3. Vertical and horizontal paneling may be used on 
different walls of a room with pleasing effect. 

4. Panels may be scored with a hand router or portable 
electric saw to form random width planking, 
squares, or any other design desired: Such designs 
have the effect of minimizing the prominence of 
panel joints. 

5. On large plain areas such as ceilings start the panel 
pattern at the center and work toward all four 
edges. 


Joints between panels are no problem since they can 
be shiplapped, rounded, veed, or covered with wood, 
metal or plastic moldings. Separating the panels 2” or 
34” to expose the furring strip beneath is effective, 
especially if the recess is stained or painted to comple- 
ment the panel finish. A simple screen-door molding set 
between panels makes an attractive joint design. 


A good flush joint can be formed by brushing casein 
or urea formaldehyde resin adhesive on the furring strips 
and panel edges. Panels should be nailed to hold them 
in place until the glue sets, using finishing nails spaced 
6” apart. Any movement which may develop in the house 
framework will be taken up in the nailed joint between 
furring and framework, and will not open up the panel 
joints. 

Suitable finishes for paneled walls may be secured with 
clear or pigmented resin sealers, pastel stains, or paint. 
Attractive effects can be secured with stippled or 
textured paint finishes. For plastic and water paints the 
wood surface should be given an initial resin seal coat 
to prevent grain raise. Scrap pieces of plywood may be 
used for experimenting with colors and textures until 
the desired effect is achieved. 


Smooth walls with glued, butt-jointed panels may be 
finished with the materials mentioned above or may be 
enameled or wallpapered. Light canvas or muslin 
cemented to the plywood is suggested for the finest 
enamel finishes, and papered walls are usually first 
covered with a building felt. 


Plywood may be used throughout the house, with each 
room paneled and finished differently. 


Write for ‘‘Paneling Suggestions,” available from 


DOUGLAS FIR PLYWOOD ASSOCIATION 
Tacoma 2, Washington 
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Natural wood effects are achieved 
by successive coats of thin white 
paint and white shellac, followed 
by the desired finish color, rubbed 
to subdue the grain contrasts. 


There are three grades of Interior 
type Douglas fir plywood made 
especially for various phases of 
wall construction. PLYSCORD is a 
utility panel manufactured for wall 
and roof sheathing; it forms a 
sturdy backing for finish wall ma- 
terial. PLYWALL is made for 
standard wallboard use, and PLY- 
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The beautiful walls shown above 
were achieved with 5/16” Plyscord 
panels placed horizontally as a 
backing for the finished surface of 
3/8” Plypanel, vertically installed. 


Joint Treatments for 
Plywood Ceilings and Walls 


PANEL is a premium panel used 
for quality interior work. All 
panels of Douglas fir plywood are 
clearly stamped with ‘Grade 
Trade-Marks” for easy selection 
and ordering. Look for the above 
markings on the panels you use in 
wall construction. 
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Agricultural Engineering Postwar 
By J. D. Long 


FELLOW A.S.A.E 


P CAHE termination of World War 

@ Il early in this past year has 
LL emphasized the opportunities 
‘ responsibilities ahead for our pro- 
ion. 

Agricultural engineering is a peace- 
tie occupation. Yet the accomplish- 
m ats of many of our members on 
bch the war and home fronts during 
tl - past four years have merited com- 
m. ndation. We welcome back our pro- 
fe.sional colleagues whose productive 
work was interrupted. And we shall 
nv: forget those who will not return. 

Agricultural production has been at 
it: highest peak during the war years, 
due in large part to its engineering 
services. There is now almost universal 
agreement that, for their greatest eco- 
nomic development, most agricultural 
production enterprises must rely to 
some extent on engineering. 

Better farm living is to receive as much emphasis in the 
future as more productive farm practices. The potential 
contributions of our profession to the amenities of farm life 
are also generally recognized. 

It is necessary then that we take stock of our opportuni- 
ties and professional stature if we are to be prepared for 
our future. 


mm © 


Professional Stature. It is not egotistical to state that 
we are established as a professional group essential to the 
future welfare of American agriculture. Our members are 
established in both public service and commercial organ- 
izations in positions of leadership in research, development, 
education and sales engineering. The number of our col- 
leagues entering the consulting and sales engineering fields 
as individual ventures, and of those who are licensed pro- 
fessional engineers, is another indication of our attaining a 
professional maturity. 

Our professional society is recognized as one of the out- 
standing organizations of its kind. Our professional maga- 
zine attracts the highest caliber of technical papers and of 
advertising. Our increasing membership applications fre- 
qvently include the names of men trained in other fields 
whose current work is allied with ours and who seek the 
st:mulation of a closer association. 

Our various local, state and regional sections carry our 
covtacts to every point of the country. We have enjoyed 

advantages of being a small, closely knit group. We 


\ddress of the President of the American Society of Agricul- 
Engineers before the annual meeting of the Society at St. 
L. 1s, Mo., June 24-26, 1946. 


!. D. Longe is director of education and market research, Doug- 
ls Fir Plywood Association. 


JaMEs Dewey LONG 
President, A.S.A.E., 1945-46 


must prepare for a much larger mem- 
bership with more widely diversified 
interests. The sections are already prov- 
ing to be a major factor in increasing 
our membership and in developing 
new opportunities for professional 
achievement. 

We enjoy representation with nu- 
merous other professional and scientific 
societies in various joint committees 
and conferences. It is through such 
cooperative efforts that much of our 
best work is being accomplished. 
Broadly conceived, far-reaching pro- 
grams ‘are no longer one-man or one- 
profession jobs. They require the team- 
work of specialists, each contributing 
his specialized knowledge and ability. 
Agricultural engineers have acquired a 
merited reputation for their willingness 
to join in such cooperative efforts. 

It is highly significant that our 
members are taking industrial employment in increasing 
numbers. More and more industries are discovering their 
dependency on agriculture, and agricultural engineers as 
those best qualified to represent them in this field. 

Our farm constituents are asking our assistance for in- 
creasingly diversified services. The agricultural press now 
frequently cites the benefits of agricultural engineering re- 
search and design accomplishments. At least one agricul- 
tural dean has advised his faculty that the opportunities in 
our field are greater than those in any other of the agricul- 
tural sciences. 

We are accepted now, as never before, as engineers pre- 
pared to serve the vast agricultural industry. We must 
recognize and strengthen our position as the liaison between 
engineering and agriculture. 

Education. It is a healthy sign that so many of our 
members, in both industrial and public service work, main- 
tain a major interest in education. 

Thirty land-grant colleges and universities now offer 
professional training in agricultural engineering or its 
equivalent. Twenty-three confer the degree of bachelor of 
science in agricultural engineering, four offer the work as 
a major in engineering and three as a major in agriculture. 
Three institutions in the latter two groups offer majors in 
both the engineering and agricultural colleges. In ten in- 
stitutions the professional course is administered in the agri- 
cultural colleges, in eight it is under engineering, and in 
nine it enjoys the joint administration of both. 

This confusion of educational purpose and policy is not 
sound. It reacts to the disadvantage of the entire profession. 
We are justified, then, in requesting that each college agri- 
cultural engineering department scrutinize its program and 


reorganize it if necessary to help unify our professional 
training. 
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Agricultural engineering was “‘discovered’’ by the agri- 
cultural colleges. They have fostered our professional 
growth and offer the only logical outlet for our develop- 
ment and service. But it must be recognized that the word 
“agricultural’’ as used in our professional name is a descrip- 
tive adjective. For our continued development and increas- 
ingly technical contributions to agriculture, we must be 
trained and accepted as engineers. Each institution must 
permit the department to become a bridge between the agri- 
cultural and engineering colleges in order for it to serve 
more completely the agricultural industry of its state. 

In line with this policy, the American Society of Agri- 
cultural Engineers has embarked on a program of close co- 
operation with the Engineers’ Council for Professional De- 
velopment. We shall meet many problems in this program. 
None, however, need be insurmountable if we consider 
them realistically and agree on our ultimate objectives. 

Educational curriculums must necessarily be tuned to 
our ever-changing conditions and requirements. We can ex- 
pect that continuing discussion of this important subject 
will be one of our most virile Society functions. 

We are fortunate in having secured the financial support 
to sponsor an educational seminar in the near future. This 
promises to be one of the most productive conferences ever 
held by the Society. We cannot escape the realistic fact that 
we need more and better-trained graduates if we are to ful- 
fill our opportunities. 


TECHNICAL SPECIALIZATION WILL BECOME INCREASINGLY 
IMPORTANT FOR YOUNGER PROFESSIONAL MEN 

The technical specialization, and the mental discipline 
and techniques acquired by graduate study, will become in- 
creasingly important for our younger professional men. It is 
to be hoped that more of our qualified departments will 
strengthen their graduate study offerings. 

In our concern over the strengthening of our profes- 
sional curriculums we must not forget the opportunities pre- 
sented by the college vocational or service training courses. 
For most of our agricultural engineering departments these 
comprise 75 per cent or more of the teaching load. Herein 
lies a primary responsibility to agriculture, and an oppor- 
tunity to increase our services and professional acceptance. 
In an indirect way it is probably our best method of im- 
proving farm practices and of creating more jobs for pro- 
fessionally trained men. 

Neither can we afford to overlook the challenge of the 
high-school vocational agricultural courses. The A.S.A.E. 
committee now functioning in this field has secured the 
closest cooperation of the vocational education adminis- 
trators and is making a distinct contribution to the pro- 
fession. 


Research. As a group we have the highest regard for 
the value of research, and have perhaps been unnecessarily 
conscious of our inadequacies in this field. Granting that 
there are great possibilities for improvement, I am inclined 
to an optimistic viewpoint. 

A large proportion of our members are engaged in re- 
search work of various types and grades. A considerable 
number have achieved national and international reputa- 
tions for their accomplishments. 

In the past, it must be admitted, much effort has been 
devoted to the more obvious applications of known funda- 
mentals. An impartial study might reveal, however, that 
this has been on a par with much of the work in other fields 
which have had the advantage of clothing their findings in 
more technical phrasing and in obscure Latin names. 
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We are passing from the period when obvious applica- 
tions will suffice. Highly technical procedures, more highly 
trained research workers and greater cooperation with other 
scientific and engineering specialists are essential to ovr 
continued growth. 

One tool needed by both the research worker and the 
practicing engineer is a technical data book. A prograi. 


initiated by the Society this year promises to fill this lon; - 
felt need. 


New Fields. We continue to hear much of the nev 
fields for productive accomplishment which are ours for the 
grasping. Several of these present unusually challengin» 
futures. 

Man power trained for the essential research and de- 
velopment in these fields is our limiting factor. In commen 
with most other technical fields, we must expect a dearth 
of technically qualified men for at least another colleye 
generation. 


Individual Attainment. The purpose of a society such 
as ours is to draw us together in our technical interests for 
mutual strength and stimulus. United we can accomplish 
many objectives denied to individuals striving alone. 

It is the summation of all of our individual philoso- 
phies and attainments which makes our professional stature. 

Engineers are supposed to be doers; they are commonly 
supposed to be weak at self-expression and embarrassed by 
philosophy. As we continue to develop a professional con- 
sciousness and ethics we may find that they embrace some 
features of the following: 
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1 I must have sound, basic engineering training, and 
fundamental agricultural science and practice as my 
educational background. 

2 I must learn effective speech and writing, and present 
my ideas and data clearly and forcefully. 

3 I must submit my work assignments to orderly, enyi- 
neering analyses and procedures. 

4 I must apply the work and experience of others to my 
problems, and initiate new concepts and designs as 
these are required. 

5 I must be able to direct the thinking or activities of 
other workers. 

6 I must cooperate with my professional colleagues and 
with specialists in other branches of science and ensi- 
neering for our mutual benefit. 

7 I must develop skill in public relations and salesm a- 
ship to promote the best interests of my profession 

*8 I must satisfy myself that my philosophy and act\i- 
ties are for the betterment of mankind. 

9 I must be informed on international, political, labor- 
management and other current problems and acc: pt 
my civic responsibilities for their solution. 


CONCLUSION 
We are members of an accepted, rapidly develop 1g 
profession. We have the confidence of our colleagues «1d 
associates. We have the challenge of new frontiers to stir. u- 
late our development and productivity. It is our respo:si- 
bility, both individually and as an organized group, to m«< ‘it 
our opportunities and to become a dominant factor in ‘1¢ 


agricultural industry for better farming and better fam 
living. 
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y A for Harv 
ly Machine for Harvesting Sweet Potato Vines 
c . A. Brown 
our By O. A. B 
i MEMBER A.S.A.E. 
the 
fan CO WEET POTATO vines grown in the United States cutting the vines have been used by growers. In small fields 
ns each year could furnish succulent feed for approxi- vines are sometimes cut with hoes and removed from the 
>) mately 1,000,000 milk cows. Most of the sweet pota- fows by hand. A ~— machine for cutting the vines and 
heyy to.s are grown in the South where such feed is badly need- for pulling some of them off the ridges is made by nailing 
ae ei and always has a cash value. A cheap method of har- Mowing machine sections to a wooden frame which fits over 
ie ve ting vines and converting them into feed would increase the sweet potato ridges. The frame is dragged along the 
ns th- profit for sweet potato growers. An acre of good sweet ‘OW with the knife edges of the sections under the frame 
po'atoes will yield from 6 to 12 tons of roots and an equal 80 that they cut the vines and pull some of them into the 
de- a:-ount of vines!*. Most of the vines are now left in the Ww middles. Most of the machines used for removing vines 
nen fi: 'ds because there is no easy method of harvesting them. have been to facilitate digging and have been rather simple 
arth Tie feeding value thereby is lost to the grower, digging '9 Construction and operation. More recently, however, 
lege oy crations are made more difficult, and in some areas where SOME machines have been built for cutting the vines and 
sv eet potato weevils infest the soil, the vines furnish food dragging them to the ends of the rows. Other machines 
ai an | shelter for the pests and make control almost impossible. have been built to cut vines and leave them in place to be 
uco ; ‘ picked up in another operation by green grass harvesters. 
oe The nature of sweet potato vines has made harvesting by ; ; 
Mor ex sting methods difficult and expensive They anchor Sweet potato vines for feed are available for the cost of 
F th mselves to the earth by means of numerous small roots harvesting and processing, the yield per acre is high, and 
which grow into the soil all along the slender prostrate they are high in feed value*. To harvest them manually 
OSO- stems. Many vines grow out from one hill and weave is too laborious and expensive. The engineering problem, 
ate among other vines which grow from adjacent hills, making therefore, is to develop a machine that will meet the re- 
mnily a tangled mat on the ground. quirements and the facilities of the average sweet potato 
| by To expose the ridges for digging, several methods of grower. With placement of more mechanical equipment on 
on- SS —————_ fanms and with more and cheaper power becoming avail- 
This paper was prepared expressly for AGRICULTURAL ENGI- " 
ome NEERING. able to operate machines and handle heavy crops, the prob- 
O. A. Brown is agricultural engineer, Agricultural Research lem is reduced to one of devising a mechanism which can be 
Administration, U. $. Department of Agriculture. used profitably by growers for handling the vines. 
*Superscript numbers refer to appended references. In 1944 the Divisions of Agricultural Engineering of the 
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ne rit F.. 1 (Upper left) Tractor-operated machine designed and built for harvesting sweet potato vines. It will harvest vines in a clean 
. the fc i at the rate of 4 acre per hour @ Fig. 2 (Upper right) Texas-type half sweeps are mounted on spring trips to cultivator frame just 
focm b: ind the coulters. Angle irons holding the coulters give extra strength and rigidity to the cultivator as © Fig. 3 (Lower left) 
“i M chine and tractor. Pickup drum “A” has four sets of disappearing fingers which pick vines off the ground and deliver them over the 
t 


of the drum. Elevator belts “‘C’” go around the drum “A” and cylinder “D", carrying vines up to deliver them into the trailer 
e Fig. 4 (Lower right) Sweet potato vines ready to be cut for silage 
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USDA Bureau of Plant Industry, Soils, and Agricultural 
Engineering began developing a machine for harvesting 
sweet potato vines with the idea of collecting them for 
feed. A tractor-operated machine has now been designed 
and built and has had its first field test (Fig. 1). It is inex- 
pensive to build and is simple in its operation. In a clean 
field it will harvest vines at the rate of 1/, acre per hour 
and in heavy vines 10 to 20 tons can be harvested in one 
day with a light tractor. 


The Mechanical Operations of harvesting sweet potato 
vines are divided into two parts, namely, (1) freeing the 
vines from the soil and (2) loading them into a trailer. 
Because the vines extend from one row to the next, are 
anchored to the earth and are woven among other vines, 
the rows must be divided from each other and the anchor 
roots loosened from the soil before the vines can be lifted. 
For the first operation half sweeps and coulters are used. 

Two moon coulters fastened to angle irons and mounted 
to the cultivator frame under the tractor are used to cut the 
vines in the row middles. They are set so that the slides 
run over the vines and push them against the earth where 
they are cut by the 8-in coulters. Two 32-in Texas-type half 
sweeps mounted on spring trips to the cultivator frame run 
just behind the coulters and scrape the sides of the ridges. 
The angle irons which hold the coulters give extra strength 
and rigidity to the cultivator frame for holding the oversize 
half sweeps (Fig. 2). 

The half sweeps are set to fit the beds and to run so 
that their cutting edges are just under the surface of the 
ground. They plow out the small surface roots and cut the 
main stems from the hills. Their adjustment in the field is 
influenced by two factors: (1) the shape of the ridges and 
(2) the adjustment of the sweeps to fit the ridges. 


THE SHAPE OF SWEET POTATO RIDGES CANNOT BE 
CHANGED AT HARVEST TIME 


The shape of the sweet potato ridges cannot be changed 
at harvest time, nor can a good job of vine harvesting be 
done if the ridges are not uniform. Preparation for harvest- 
ing vines starts at the time when the ridges are made and 
must be continued throughout the cultivating period. Trac- 
tors have advantages over mule-drawn equipment for mak- 
ing uniform ridges and for maintaining their shape. The 
practice of using tractors for building ridges and eres 
to mule-drawn equipment for cultivating them should be 
avoided. The ridges weather down by heavy rains and have 
to be built up by cultivation. Their shape can best be main- 
tained with the equipment used for shaping them before 
planting time. The object of cultivating should be to main- 
tain the shape of the ridges and to prevent weed competi- 
tion. Ridges should not be torn down by deep cultivation, 
but should have their shapes maintained so that the cutting 
sweeps may be adjusted to fit them for harvesting the vines. 

For cultivating 42-in rows, 26-in Texas-type sweeps are 
used. For cutting the vines at harvesting time 32-in half 
sweeps of the same type are used. Full sweeps have been 
found better for cultivating, but half sweeps are more suit- 
able for cutting vines. The half sweeps for cutting the 
vines are set so that they cross the rows to cut the vines 
from the ridges. This requires that the sweeps be set with 
their rear ends close together. As this closeness of the 
sweeps tends to cause the vines to drag, a wheel is rolled on 
top of the bed behind the sweeps. 

The wheel used is a cast iron wheel 15 in in diameter 
with a 5-in tread. It is free to follow the contour of the 
ground and is heavy enough to press the vines tightly 
against the earth and prevent their dragging. The weight 
of the wheel may, of course, cause some minor damage to 
roots of the mother plant. When the requirements for cut- 
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ting the vines are met, the sweeps run very shallow, the 
soil on top of the sweeps pulverizes and flows over the 
narrow blades, and the vines move on the sweeps up th< 
sides of the ridge. The vines are held on top of the ridg« 
by the floating wheel. 

Sweet potato vines harvest easiest under some specifi 
soil conditions. If the soil is too moist, it will push befor 
the sweeps and cause them to clog. Under some soil condi 
tions the vines will carry with them enough soil to fou 
them for feed. Experience will teach what condition give 
the easiest operation and yields the best vines for feed. 

The Operation of Lifting the Vines from the ridges an: 
loading them into a trailer is performed with a special ma 
chine designed for that operation. The vine harvester is at 
tached to the drawbar of a tractor and supported by twe 
caster wheels. Fig. 3 shows the machine and the tractor to 
which it is fastened. The pickup “A” has four sets of dis 
appearing fingers which pick the vines off the ground anc 
deliver them over the top of the drum. The elevator belt: 
“C” which go around the drum “A” and cylinder “D" 
carry the vines up to the cylinder “‘D” and deliver them into 
the trailer (not shown in the picture). 

The operation of the pickup drum has been described 
in an earlier publication*®. This drum is 12 in in diameter, 
and the crank has an offset of 2 in, instead of 14 in and 
2'% in, respectively, as described previously. This construc- 
tion gives the fingers a maximum projection of 4 in beyond 
the surface of the drum. Otherwise the operation of the 
drum is the same. 

The distance between the driving shaft “X” and the 
shaft of the pickup drum “A” is fixed; likewise the dis- 
tance from the drum shaft to the shaft of the cylinder “D” 
is fixed. However, by means of flexible linkage and the 
lever connection “E’’, the drum can be raised or lowered at 
any time. The mechanism is driven from the power take-off 
of the tractor through an automobile rear axle. 

In operation (Fig. 1), a trailer is connected to the rear 
of the harvester so that the vines are dropped into it. The 
elevator in the picture is loaded with vines, but those that 
were on the trailer have been unloaded onto the ground. 
Only two men are required to operate the machine. One 
drives the tractor and the other loads vines on the trailer. 
If two trailers are used, the vines can be taken directly to 
the silage cutter and unloaded with minimum handling. 


COST OF HARVESTING VINES, EVEN WITH EXPERI- 
MENTAL EQUIPMENT, NOT EXCESSIVE 


The Cost of Harvesting sweet potato vines by this 
method is not excessive even with experimental equipme: . 
If the vines yield as much as 5 tons per acre, the cost pr 
ton should not be high. Fig. 4 shows vines which are rea y 
to be cut for silage. They were harvested on the fi 'd 
shown in Fig. 1 and are a part of an experiment which ws 
used to test the machine. 

It seems quite possible that the harvesting cost could »¢ 
reduced further by mounting a small silage cutter on (.¢ 
rear of the harvesting machine and cutting the vines as t! y 
come from the rows. They could then be blown into a 
trailer or truck and taken to the silo and dumped or blo: 1 
into it. There exists, therefore, possibilities of making sw: 2t 
potato vine silage cheaper than other succulent feeds. 
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Smail Machines for Removing Trees and Brush 
By Maurice B. Cox 


MEMBER A.S.A.E. 


HE advantages of removing trees and brush from 
woodland pastures have been observed at many loca- 
tions. Trees or brush offer competition with the 
grass for moisture and plant nutrients. The shade from the 
woody plants also reduces the growth of most native and 


introduced grasses (Table 1). The average density of grass - 


cn fully cleared virgin land was five times that found on 
land 90 per cent shaded, at the Red Plains Conservation 
lxperiment Station, at Guthrie, Okla. After the land is 
cleared of brush, the stand of grass quickly develops a sod 


‘ABLE 1. EFFECT @F SHADE FROM BLACKJACK TREES AND 
BRUSH ON NATIVE GRASS PRODUCTION 


Per cent of land shaded Grass densities* 
Nonet 15.5 
20 12.0 
60 | 6.3 
90 3.0 


+Fully cleared virgin land. *Line transect method. 


This paper was presented at a meeting of the Southwest Section 
of the American Society of Agricultural Engineers at Fort Worth, 
Tex., April, 1946, and is a contribution from the Oklahoma Agri- 
cultural Experiment Station and the U. S. Soil Conservation Service. 

Maurice B. Cox is agricultural engineer, also cooperative agent, 
at the Red Plains Conservation Experiment Station of the Soil Con- 
servation Service, U. S. Department of Agriculture. 


equal to that of native grasses, provided the sprouts are con- 
trolled. The sprouts remaining on various areas cleared of 
scrubby oak, after annual mowings, have been determined 
(Table 2). Consistent mowing gradually reduces sprout 
growth, and after 10 years the small quantity left offers 
little competition to the grass. 

Several kinds of small unit machines have been tried at 
the Guthrie station and at various locations over the state. 
All the machines tested have given satisfactory results under 
conditions favorable to their design. The machines that have 
been used include the power brush mower, small mobile 
saws, and a brush beater. An all-metal, power-lift buck rake 


TABLE 2. PERCENTAGE OF ORIGINAL OAK SPROUTS REMAIN- 

ING ON THE LAND AFTER CLEARING AND SPRING MOWING 

AT THE RED PLAINS CONSERVATION EXPERIMENT STATION 
AT GUTHRIE, OKLA. 


Density Treatment or Per cent 
of Year number of years remaining 
brush land cleared mowed in 1945 
Light* 1935 10 8.5 
Light 1935 8 11.1 
Light 1943 2 44.7 
Light 1943 Unmowed 58.3 


* Light-density brush before clearing approximately 22,200 shrubs 
per acre, 2 in or less in diameter at 1 ft above ground level. 
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motor. This machine is propelled by the operator @ Fig. 4 (Lower right) Power-lift buck rake equipped with metal teeth for removing 
brushy material that had been cut with mowers and saws. This rake is capable of lifting and transporting 1,000-lb loads 
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has proved very satisfactory for remov- 
ing the cut material from the land. 
Machines for removing brush from 


farm lands must satisfy two general re- a ag P 

quirements, namely, sturdiness and a : proll 
economy of operation. A machine that oan a 8.470 
requires excessive maintenance or COVEIS Heavy 22 40 
too small an area per day is certain to pyeayy 5,260 
be unsatisfactory. It appears that nO Heavy 4,280 


one machine or clearing method will 
be developed which will satisfy the 
above requirements for all conditions or types of brush. 
The requirements for a machine to handle brittle or brashy 
paves such as sage or creosote brush will be quite differ- 
ent from that for tough, taller growing material like black- 
jack or persimmon. The brush problem areas may be di- 
vided into climatic zones, such as arid or semidesert, sub- 
humid and humid. The plant types may range through 
sage, creosote brush, buck ci mesquite, cedar, blackjack 
and liveoak thickets, persimmon and sassafras, to large trees 
such as elm, honey locust, hickory and hackberry. These 
types of vegetation may be characterized as brashy shrubs, 
tough shrubs, and trees. The use of the beater, mower, and 
saw are more or less confined to these respective kinds of 
vegetation. Sage and creosote brush break up very readily 
under the impact of a beater. Tough material such as buck 
brush, blackjack, and liveoak thickets can be readily cut 
with a mower. The larger trees require portable saws or 
axes unless large machinery is available. 

Brush Beater. The beater used at the Guthrie station 
consists of a series of weighted chains fastened to a hori- 
zontal revolving shaft which acts much the same as a ham- 
mer mill (Fig. 1). The shaft is mounted in a frame sup- 
ported by two wheels and is driven from the power take-off 
of a tractor. This machine is similar in design to the “iron 
goat” that was developed several years ago in Missouri. 
The Missouri machine was horse drawn and powered from 
a ground wheel similar to the bullwheel of a binder. The 
chief advantage of a beater of this kind is that it can be 
operated over stumpy or stony land where mowers cannot 
be used. When used on brushy growths that exceed 3 or 4 
ft in height, plants are frequently pulled from the ground 
and become tangled in the chains. No tangling or other 
difficulties were encountered with small brush, weeds or 
sage brush. 

Power Brush Mowers. Power mowers, equipped with 
stub guards and heavy sections (Fig. 2), can be operated 
without stopping through fairly dense growths where the 
stems are less than 142 in in diameter. It is possible for a 
good operator to handle stems up to 2 in in diameter if 
only one is encountered at a time. The most efficient 
method to be employed, where many of the plants exceed 
114 in in diameter, is to have these stems removed with an 
axe ahead of the mowing. 


It has been found that a 5-ft cutter bar is the optimum 
size for power mowers to be used for brush removal. A 7- 
ft bar, however, can be used for sprout control, after the 
brush has been cut with a brush bar. Operating instructions 
and parts lists for most makes of power mowers are avail- 
able in other reports?*. 

When mowing brush the tractor should be operated in 
low gear. This allows the sickle to run fast in comparison 
to the forward motion. The slip clutch and safety release 
on the mower frame should be tight to increase the power 
transmitted to the cutter bar. These adjustments should be 
carefully made so that the safety devices will continue to 
prevent damage to the machine. Since the tractor is oper- 
ated in low gear, the operator has a better opportunity to 


*Superscript numbers refer to appended references. 


Brush and trees per acre 
by diameter, inches 
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TABLE 3. RESULTS OF THE OPERATION OF SMALL MACHINES ON DIFFER 


ENT DENSITIES OF VEGETATION 
Hours of work per acre 
removing trees and brush 
Man Mower Saw 


Method of removing 


2-4 4-8 Over8 trees and brush 


36 0 0 Mowerandaxe (man) 16.8 oe f 

97 31 5 Portable saw 35.0 8.7 
480 280 0 Portable saw 22:7 $7 
182 104 0 Portable saw 32.0 8.0 
392 54 2 Portable saw 35.5 74 


*Man hours include machine operator. 


prevent damage to the machine than he would have «: 
normal mowing speed. 


Small Portable Saws. Small portable power saws are 
being manufactured by several companies, self-propelle' 
and hand operated. The machines use standard cordwoo! 
blades powered by small air-cooled motors (Fig. 3). These 
saws are most satisfactory for felling trees 2 to 8 in in diani- 
eter. Larger trees can be cut, but with increasing difficulty 
as the diameter becomes greater. This condition has been 
observed only on oak, hickory, hackberry, and elm, but may 
not be true on soft woods such as pine or cedar. The prin- 
cipal difficulty encountered with larger trees is that the saw 
blade binds on the sides of the cut. The binding is due to 
irregular travel of the blade as it is fed into the cut because 
the footing below the wheels of the carriage is generally 
irregular. 

It has been found that four men make a satisfactory 
crew for clearing operations with this type of saw. Two or 
more of the men should be skilled at handling the machine. 

When the trees are cut at or near the ground surface, 
the saw blades become dull more rapidly than when the 
cut is made higher. High stumps, of course, prevent the 
use of mowers for sprout and weed control. 


Power-Lift Buck Rake. Any clearing operations result 
in an accumulation of brush and small trees. The disposi- 
tion of this material is no small part of the clearing costs. 
A power-lift buck rake (Fig. 4) proved very efficient for 
gathering and piling the cut material after the clearing 
Operations were completed. The rake used at the Guthrie 
station was mounted on the front of a tractor and actuated 
by the power-lift attachments. This rake was equipped with 
teeth made of 2-in pipe and was capable of lifting and 
transporting a 1,000-Ib load. Details of construction for 
this machine are given in earlier reports’. 


CONCLUSION 


Under present land values and labor costs the expense 
of brush and tree removal can be offest by the increase in 
grass production (Table 3). 

The original grass cover is more dense on gently slop- 
ing soil where small amounts of shade or light density of 
woody vegetation exists. Therefore, full grass production 
will be obtained more rapidly and erosion more complet: 'y 
controlled if only light and medium infested land is clearcJ. 
Costs of land clearing are dependent upon several factors, i"- 
cluding skill of machine operators, density and type of grow, 
type of soil, and unevenness of soil surface. The kind of sl 
and regularity of the ground surface affects the operation of 
the small portable saws more than any of the other machin: s. 
The ‘et jeenuee saws operate more easily on a firs, 
smooth soil surface than on a sandy, uneven, or sloping 
ground. Small machines or attachments for farm tractors «‘¢ 
very practical for small operators or individual farmers. 


REFERENCES 
1 Cox, M. B. High-Lift Power Buck Rake, Oklahoma Agi: 
cultural Experiment Station Bulletin No. B-280, March, 1944. 
2 Cox, M. B. Brush Mowing Machines, Oklahoma Agricultu:.l 


Experiment Station Mimeographed Circular No. M-154, Nove:n- 
ber, 1945. 
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Small Irrigation in the United States 
By H. F. McColly 


MEMBER A.S.A.E. 


¥ RRIGATION is practiced in every state in the United 

States, varying from a very few irrigated acres in some 
_B. of the humid states to several million acres in a few of 
th. arid states. According to the 1940 U. S. Census of Ir- 
rigation, 21,175,963 acres are irrigated, of which 19,903,- 
381 acres, or 94 per cent, are located in the 17 western 
states. Arkansas and Louisiana have 1,100,358 irrigated 
acres and the remaining 29 states have 172,224 acres. Prac- 
tically all of the irrigation undertakings in the 31 “‘eastern 
st:tes’ are individual and small group enterprises. 

The size of an irrigation undertaking is normally 
thought of in terms of area involved or in terms of num- 
be: of farms included. Small irrigation is not easily defined 
because the understanding of the word “‘small’’ has a wide- 
spread variation in the limits of size applied to it. Some- 
times the term “small irrigation” is applied to individual 
undertakings and to developments involving only three or 
four farmers. Capital investment in the irrigation works is 
also used by some as a measure of size of undertaking, al- 
though in the case of a large capital investment in an estab- 
lisnment serving only a small area utilized by a few farm- 
ers, the classification undoubtedly would still be a small 
enterprise because of the limited area involved. Likewise, 
large areas with low capital investments would still be large 
undertakings. In some areas small enterprises are termed 
large projects because irrigation is not too common, while 
in an area of vast developments some of the “smaller’’ of 
large enterprises would be called small irrigation. Term- 
inology applied to size — upon where you are. In 
this paper an attempt will be made to classify and evaluate 
small irrigation and to analyze some of its problems. 

In order to try to measure the magnitude of existing 
small irrigation, it is mecessary to rely upon information 
available in the 16th (1940) U. S. Census, “Irrigation of 
Agricultural Lands’. The Census presents statistics by 
states for the 17 western states, Arkansas, Florida and 
Louisiana; by drainage basins and by counties; a summary 
for these states; and limited data for the other 28 states. 
Statistics on irrigation agriculture in the 20 states are given 
in six groups of enterprise sizes in each of three analyses, 
as shown in Table 1. 


TABLE 1 


Acres irrigated 
per enterprise* 


Number of 
irrigated units 


Cost of irrigation 
Group per enterprise* 


works and equipment 


1 1 1 to 99 Less than $5,000 
2 2to4 100 to 299 $5,000 to $14,999 
3 5 to 25 300 to 1,799 $15,000 to $99,999 
4 24 to 99 1,800 to 7,499 $100,000 to $1,499,999 
5 100 to 999 7,500 to 74,999 $1,500,000 to $9,999,999 


6 1,000 and more 75,000 and more $10,000,000 and more 


* An irrigation enterprise is each independent establishment 


soci under one management to supply water to agricultural 
and. 


Small Irrigation Defined. Considering all three meas- 
uring standards together, it is apparent that small irriga- 
tion should be measured by the standards given for group 
3 ecause the upper limits of group 4 are larger than the 
scope of small irrigation. Therefore, small irrigation should 


This paper was prepared expressly for AGRICULTURAL ENGI- — 


FY RING, and is part of the special information developed in con- 
hecvon with the water facilities program of the Farm Security Ad- 
mM: ustration, U. S. Department of Agriculture. 


4. F. Corry is chief water facilities engineer, Farm Se- 
cu: ty Administration, U. S. Department of Agriculture. 


include those enterprises involving 1 to 24 farms, contain- 
ing less than 1,800 irrigated acres, and costing less than 
$100,000 for irrigation works and equipment. It is shown 
in Table 2 that the classification 1 to 24 farms includes 97.9 
per cent of all irrigation enterprises and 45.4 per cent of 
the irrigated area. Another point is that 99.1 per cent of 
the irrigation enterprises cost less than $100,000. 

Small irrigation facilities are widely scattered, being 
located along any brook or river or high in the upper water- 
sheds or in ground water resource areas; in fact, they are 
on every single irrigated farm. The census figures show that 
29.1 per cent of the irrigated units are within the small 
irrigation classification. However, the individual farmer, 
even though he receives his water supply from a large proj- 
ect and is assessed his share of the operation and mainte- 
nance and other costs, is mainly concerned with the utiliza- 
tion of the water delivered to his farm headgate. From this 
headgate on, his undertakings are on an individual basis 
and is really small irrigation. Also, a small group of farm- 
ers located along a lateral of a large system may have prob- 
lems that cause the group to function as an enterprise with- 
in a project. Thus the field of small irrigation in certain 
aspects of the final analysis can be construed to be on every 
one of the 437,971 irrigated units. In considering enter- 
prises, there are 86,264 of them which contain from 1 to 
24 farms per enterprise, or 97.9 per cent of the total enter- 
prises. 

Small irrigation facilities should not always be thought 
of as simple installations. Some may be simple, but there 
are many factors that challenge the best technicians, as for 
example intermittent stream flow, large unstable stream 
channels for small dam construction, extremely high run- 
off rates, siltation, seepage, evaporation, water rights, legal 
entanglements, organizational difficulties, water utilization 
efficiencies, kinds of farming and many others. Too often 
the significance of these factors is not realized until after an 
enterprise is established. 

In the West it is often observed that many small irriga- 
tion undertakings should be combined into or with larger 
projects. One project may have a poor system due to many 
physical causes, but could combine with another group and 
both benefit from the combination. Quite commonly ad- 
joining groups will each have poor diversion headworks, 
snarled canal systems, poor farm irrigation structures, and 
inadequate management; where, if they would combine, 
they could have good headworks, straighter, cleaner and 
fewer canals, better structures for farm water delivery, ade- 
quate water management, and operation and maintenance 
services. 

Small irrigation usually develops the water resources for 
irrigation only, or at least primarily. Recreation benefits 
may be a natural residue, but even domestic or farmstead 
water development is lacking on many small enterprises. 
The major irrigation project is more likely to have con- 
sideration given to all aspects of the resources develop- 
ment — irrigation, domestic and farmstead water, flood con- 
trol, power, recreation and navigation — than the small irri- 
gation enterprise because more technicians study and plan 
the various aspects of the larger projects. 

Usually large projects are more difficult to plan, get 
organized and construct than small ones, and it often hap- 
pens that several small enterprises may get established in an 
area that could be served more feasibly by a large, overall en- 
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terprise. However, there are cases where several small enter- 
prises are more practicable than one large project. Proper 
coordination of small enterprise developments with known 
major project proposals is not always realized. As a result, 
there may be considerable waste and hindrance in obtain- 
ing the type of development that would be the best for all 
concerned. Farmers are usually reluctant to wait many years 
for larger developments to materialize and will often estab- 
lish a number of small undertakings in an area which will 
later be put under a large project. It is possible in many 
cases to develop the small enterprises so that they can quite 
readily be fitted in with the large project when it is con- 
summated. 

Capacity of Existing Irrigation Works. Existing irriga- 
tion works are capable of supplying 28,270,923 acres of 
land with water which means there are 7,094,960 acres, or 
a little over 25 per cent of the area not irrigated, in enter- 
prises which have the works constructed for serving the 
area. In addition there are 3,263.445 acres of irrigable land 
in these same enterprises for which works have not been 
constructed. This is an additional 10 per cent of the irri- 
gable acres not irrigated. Thus over one-third of the ir- 
rigable acres in all enterprises is idle and totals 10,358,405 
acres which is almost one-half as much as the irrigated 
area. 

NEARLY HALF OF IRRIGABLE LAND UNDER SMALL 
IRRIGATION NOT YET IRRIGATED 


Small irrigation is almost as guilty because, if it claims 
only its proportionate share of the irrigable land in operat- 
ing enterprises for which works have not been constructed, 
there would be 1,481,040 acres of such land. This added 
to the 2,932,348 acres not irrigated, but for which the 
works are capable of supplying water, totals 4,413,388 
acres and is almost 46 per cent as much as the irrigated area. 

It is believed that a great share of the corrective work 
needed in all existing enterprises falls within the realm of 
small operations because most of the idle land is within 
established farm units unless it has reverted to the water 
company or the local government for non-payment of assess- 
ments or taxes. Most of the irrigable area in these operat- 
ing enterprises is not irrigated because the land needs one 
or more improvement processes like leveling, drainage, 
clearing, and fertilization, or the works are incomplete or 
inadequate, or the system needs rehabilitation. Some of the 
corrective work needed may exist in rather large extensive 
tracts or in major works lending themselves to large-scale 
or group development. 

Large projects receive more attention toward land de- 
velopment and establishment of farms than small projects 
as the latter are generally left to individual or private initia- 
tive. Negotiations with individuals for land development are 
difficult and strewn with problems. Even cooperative effort 
in individual and small-group land development undertak- 
ings presents many problems and delays for technicians be- 
cause land development schedules and routings cannot be 
efficiently organized. 

The major project on raw land which is primarily void 
of settlers can be prepared more easily for irrigation farm- 
ers, resulting in the optimum layout of the system. Where 
individuals have laid out their own systems to their own 
tastes and in competition with, and in spite of, their neigh- 
bors, efficient results cannot always be achieved. However, 
in the small irrigation category is an immense field of en- 
deavor for land development, system rehabilitation, and im- 
proved irrigation and farming practices. Development and 
maintenance of the irrigation system and land is an ever- 
continuing process on every farm and on every project just 
like tilling the soil, planting crops, harvesting and fer- 
tilizing. 
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TABLE 2. SELECTED AND EVALUATED STATISTICS ON 
IRRIGATION AGRICULTURE FOR THE 48 STATES* 
21,175,963 


9,613,325 
11,562,6.3 


1 Total acres irrigated from primary sources 
2 Total acres irrigated in small enterprises 
3 Total acres irrigated in large enterprises........... 
4 Proportion of total irrigated acres that are in 


Small enterprises, per Comtesse 45.4 
5 Total irrigated units in all enterprises. 437,9 
6 Total irrigated units in small enterprises 127,247 
7 Proportion of total irrigated units that are in 

small enterprises, per cent 26.1 
8 Total irrigation enterprises, all sizes... 88,12 
9 Total irrigation enterprises in small enterprises...... 86,264 
10 Proportion of total irrigation enterprises that are 

im small enterprises, per COmt inci scccccncncn 97.9 


Total acres existing works are capable of supply- 


ing with water 28,270,923 


12 Total acres existing works are capable of supply- 

ing with water that are in small enterprises.......... 12,545,683 
13 Total acres existing works are capable of supply- 

ing with water that are in large enterprises........... 15,725,240 
14 Total acres not irrigated for which works are 

capable of supplying water, all enterprises........... 7,094,960 
15 Total acres not irrigated for which works are 

capable of supplying water, small enterprises... 2,932,348 
16 Total acres not irrigated for which works are 

capable of supplying water, large enterprises......... 4,162,612 
17 Proportion of acres not irrigated for which works 

are capable of supplying water, that are in all 

MMSE, QC osetia 25.1 
18 Proportion of acres not irrigated for which works 

are capable of supplying water, that are in small 

RUMRCREANOS, OE Ge an 23.4 
19 Proportion of acres not irrigated for which works 

are capable of supplying water, that are in 

large enterprises, per cent 26.5 
20 Acres of irrigable land in operating enterprises 

for which works have not been constructed........... 3,263,445 
21 Total irrigable acres in operating enterprises........... 31,534,368 
22 Proportion of irrigable acres in operating enter- 

prises for which works have not been construct- 

ULES” ASC. SAMIR gb areata eu eeslld Cea va 10.3 
23 Capital investment in all enterprises............. $97 2,751,082 


Capital investment in small enterprises 
Proportion of total capital investment in small 


$248,275,741 


i A =, eae ee 25.9 
26 Total enterprises with capital investment less than 

di eaea a  e  E AS 87,310 
27 Proportion of enterprises with capital investment 

less than $100,000, per Comat cccsnssnewsesee 99.1 
28 Average investment per acre irrigated, all enter- 

OI So cee a ee ae en ah Mee en a et, $45.94 
29 Average investment per acre irrigated, small en- 

EE Re TR Rs ES ee ee $25.18 
30 Average investment per acre irrigated, large en- 

RNR ee nee a $63.19 
31 Average investment per acre which the works 

could supply water, all enterprises... a 34.41 
32 Decreased investment per acre if irrigable acres 

were improved for receiving available water, all 

ro RR REE IEE Renee Cee erent eater nae ian $11.53 
+33 Average operation and maintenance cost per acre 

irrigated, all enterprises... $2.14 
34 Average operation and maintenance cost per acre 

SEOEGEAROG, UL CRAROG TACOS ncn sciensckicesceens $2.17 
35 Average operation and maintenance cost per acre 

irrigated im large emterprises a eccccsessccuneneeeene $1.97 
36 Acres irrigable in enterprises reporting land drain- 

OOF FCCC ERIE assets 9,553,:69 
37 Acres irrigated in enterprises reporting land drain- 

ed or needing drainage. ices 6,224,958 
38 Irrigable acres not irrigated in enterprises report- 

ing land drained or needing drainage.................... 3,328,501 
39 Acres for which drains have been installed 3,861, 05 
40 Additional acres needing drainage. ccs 897,012 


* Source: 16th Census of the United States, 1940, Irrigation of 
Agricultural Lands. 


+ Items 33 through 40 present data for the 17 western states, 
Arkansas, Louisiana, and Florida. 
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3,445 
4, 368 


10.3 
1,082 
5,741 
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Small enterprises often lack proper management or they 
have inadequate management. This is reflected in improper 
w-ter delivery and use and poor upkeep of the system; it 
also causes financial difficulties and inharmonious relations 
be: ween irrigators. Also, small enterprises often lack tech- 
‘al services which include engineering, agriculture and 
v, while the larger project can afford to retain such serv- 

;. In new undertakings, the love of private endeavor and 
ividual freedom leads many individuals or small groups 
individuals to embark on their own objectives without 
» consideration being given to technical aid, adequate 
ancing, proper organization, and effective operation and 
intenance. Enterprises under good management wheth- 
individual or group, will seek technical advice on their 
eds before progressing with any activity. 
In the small undertaking, there is the tendency for main- 
t cance to be deferred and only that upkeep performed 
» sich is absolutely necessary to maintain delivery of water. 
- 5 a consequence, there is an accumulation of small repair 
» ork and the hastening of the day for major rehabilitation. 
| the 20 leading irrigation states the average operation and 
o.aintenance cost per irrigated acre is $2.14, while for large 
cuterprises it is $1.97 and for small enterprises $2.17. Proj- 
«ts that have proper management carry on some repair and 
‘provement work all the time thus insuring a more certain 
unctioning of the system and a longer period of service 
before major replacement or reconstruction is necessary. This 
results in lower per acre operation and maintenance cost. 


Investment in Irrigation. The capital investment in all 
primary enterprises is $972,751,082, of which $284,275,- 
741, or 25.5 per cent, is invested in small enterprises. 
There are 87,310 enterprises, or 99.1 per cent of the total, 
that have a capital investment of less than $100,000. Small 
enterprises have an average investment of $25.18 per acre 
irrigated, the large enterprises $63.19, and the average for 
all is $45.94. The average capital investment per acre 
which the works could supply with water is $34.41, which 
would be a decrease of $11.53 per acre if the irrigable acres 
were improved for receiving water. 
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BOTH PRIVATE AND PUBLIC FUNDS ARE USED TO 
FINANCE IRRIGATION ENTERPRISES 


Private and public funds are used to finance irrigation 
enterprises. Adequate credit is one of the hardest obstacles 
small irrigation has to overcome. A great deal of the diffi- 
culty is due to the lack of reliable technical aid. Finances 
are not readily available to the enterprise that cannot pre- 
sent a sound organizational plan, reliable cost estimates, 
plans and specifications, and a positive schedule of opera- 
tion and maintenance. Many small projects do not know 
how to present their problems and are not inclined to hire 
technical assistance to do the job for them. Private financ- 
ing would be available to many small projects if they could 
obtain adequate technical services which would insure to 
the lender that the funds would be wisely and economically 
used, and that the project would have proper management 
and operation. 

New developments are now taking place on projects 
classed as too costly a few years ago. Water is being pump- 
ce! from deeper ground levels and from streams to higher 
bench lands, i“ other higher cost construction is being 
tuorably considered. Increased efficiency of irrigation 
works and construction equipment has, to some extent, re- 
cucod costs. Replanning, reapportionment of benefits and 
o: cr methods have qualified some projects for construction 
the were formerly Pee as too costly for development. 

\n obstacle of irrigation financing that applies to all 
cl’s..5 of enterprises is the development period necessary 
fo: arm lands to reach a production stage where they can 
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furnish a living and pay off the costs. Most private funds 
are not willingly loaned in slow-yielding securities, al- 
though in the repair and rehabilitation undertakings in 
establishing projects, private capital is utilized considerably 
because repayments can usually be made starting the first 
year. Irrigated units that are established on the philosophy 
that the project can pay out by irrigating definite acreages 
cannot hope to keep payments current, if only part of the 
land is under irrigation and a period of several years is 
necessary for the farmer to try to get his entire unit in suit- 
able condition. 

The financial history of irrigation projects generally has 
been spotted with good and bad records. Small projects 
have not been, as a general rule, overpromoted and over- 
capitalized and their financial condition as to debt, repay- 
ments, etc., is usually better than large projects. 

Legislative Assistance Not Always Adequate. State and 
federal legislation aimed at assisting major projects is more 
prevalent than such acts designed to aid small irrigation. 
There are more banner carriers for the large projects, as 
most promoters are more inclined to assist a project of 
thousands of acres than to think of the hundreds of small 
irrigated areas that could result in a larger aggregate irri- 
gated acreage in less time than the major development. All 
sizes of irrigation projects are important and all should re- 
ceive their just share of effort. 

There are various state and federal acts designed to aid 
small irrigation, but even in these acts there are certain 
voids where assistance cannot be rendered to enterprises 
direly in need of help. However, some restrictions to as- 
sistance are administrative determinations, others are finan- 
cial ceilings or limitations, and some are organizational re- 
quirements. Most state legislation relates to water rights 
and the organization of irrigation groups, with a few states 
rendering financial assistance of one kind or another. 

Rules and regulations often prevent public and private 
organizations from a as complete a service as the 
irrigation farmer desires and needs. Consequently he may 
have to seek aid from several sources, and often some phases 
of assistance are not available at all. In many cases quite a 
number of personnel get involved in the farmer’s problems 
and uncoordinated activities result. Functional lines of 
duties, authorities and activities may need to be more clearly 
defined, and coordination and cooperation lines more sharp- 
ly focused to obtain the ultimate good from the efforts and 
money expended. 

Legislative problems in irrigation are closely allied with 
financing, because hardly an irrigation meeting is held 
which does not devote considerable attention to legislation 
affecting repayment schedules, interest rates, development 
periods free of debt repayment, and other financial matters. 


The Future of Small Irrigation. Irrigation agriculture 
has been established as an economic-social necessity in the 
arid and semiarid states wherever suitable land and water 
can be brought together. Reliable authorities claim that, by 
present standards of economic feasibility, 50 per cent of the 
ultimate irrigable area in the west yet remains to be irri- 
gated. As techniques and efficiencies improve, so do poten- 
tialities for irrigation development. The limiting factor 
will be adequate water supply within feasible reach of suit- 
able land. 

Each time an irrigation census is taken there is consider- 
able increase in the number of enterprises, the acres irri- 
gated, the capital investment and other fundamental data. 
Since the 1940 Census of Irrigation was taken there have 
been hundreds of new developments constructed including 
reservoirs, diversions, wells, springs and other types of 
facilities. Many supplemental water — have been de- 
veloped to irrigate more adequately lands not receiving suff- 
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cient water. Thousands of acres of land have been im- 
proved to receive the water already developed and ready to 
deliver to them. Major projects have been constructed, are 
under construction, and are planned for future develop- 
ment. Likewise numerous small irrigation enterprises also 
have been installed, are in process of construction, and are 
being planned. 

Small irrigation will continue to develop, because of the 
love of private enterprise, individual freedom, small group 
endeavor, the presence of resources that lend themselves to 
small developments only, the scattered characteristics of 
small enterprises, and the fact that small developments can 
get under way quickly. There will be a continued and per- 
haps an increasing demand for technical services, ade- 
quate financing, satisfactory credit, long-term repayment 
schedules, legislation, and other aids. At the present time 
farmers are requesting more and more assistance of all 
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kinds to get their land improved for more efficient irrig’- 
tion, to bring their idle irrigable acres under water, to cor- 
plete the works for serving additional areas, to establi: 
supplemental water for lands inadequately watered, and ‘9 
rehabilitate run-down or worn-out systems. 

In the years hence it is doubtful that there will be a: 
decided change in the percentage criteria of small irrig 
tion and of major projects. There are still large blocks 
land or contiguous tracts that lend themselves to major u - 
dertakings. There are small tracts and pockets of lan. s 
along streams, underground water resources that can be c - 
veloped by irrigation wells, and other individual and sm. | 
group undertakings that naturally lend themselves towa: | 
small enterprise development. It is more likely that «| 
major projects will be built before all small enterprises a ¢ 
established, if for no other reasons than that there are few r 
large enterprises and they are easier found. 
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Problems in Agricultural Hydrology 


By R. B. Hickok 


MEMBER A.S.A.E. 


HERE are at least two major hydrologic problems 

which will be increasingly important and which agti- 
cultural engineers should be preparing to meet. Readjust- 
ments in land use according to its capability and increased 
use of fertilizers and improved strains and varieties will 
bring about greatly increased requirements for soil moisture 
to realize the maximum potential for increased per acre 
yields and reduced unit costs of production. It will be 
necessary that agricultural engineers determine (1) — 
bilities of increasing moisture available for crops and (2) 
probabilities of moisture deficiencies for given projected 
rates of production, to determine the economic limits of 
such intensified production efforts. 

We have passed in relatively few years from a land of 
primeval forests and virgin prairies to a land of highly de- 
veloped agriculture and industry. A result has been a co- 
incidental reduction of ground water supply and manifestly 
increased water requirements. A more or less critical farm 
water supply problem has developed in many sections of the 
country and may be expected to become more and more 
critical unless properly analyzed and remedial steps are 
taken. 

There has been too much philosophizing in terms of 
weather cycles and a prevailing blind trust that improve- 
ment would come with time. True, present concentrated 
soil and moisture conservation efforts on a nation-wide basis 
will have some beneficial effect, and we may reasonably 
expect an eventually more favorable hydrologic balance. 
But it should be recognized that any new hydrologic bal- 
ance, based on intensive exploitation of the land ot um p- 
ing of ground water, can never reproduce the ground water 
levels and normal stream flows of the past. 

Agricultural engineers must concern themselves immedi- 
ately with evaluating effects of such influences on ground 
water input as: 

1 Reduced infiltration of rain and its percolation to 
ground water storage with cultivation and changed soil 
structure. 

2 Changes in evapor-transpiration losses with increas- 
ing of crop production. 


A contribution to the discussions at the fall meeting of the 
American Society of Agricultural Engineers, at Chicago, Ill., De- 
cember, 1945. 


R. B. Hickok is a project supervisor on agricultural hydro- 
logic studies, Soil Conservation Service, U. S$. Department of Agri- 
culture. 


3 Diversion of vertical movement of free water through 
the soil to surface flow by subdrainage. 

From estimates of normal seasonal input to ground 
water and agricultural water supply requirements, it m1\/ 
be determined: 


1 The extent to which ground water supplies must be 
supplemented by surface storage reservoirs and diversions 
of streams to meet anticipated demands. 


2 The physical and economic limitations on develop- 
ment of supplemental supplies and, accordingly, the long 
range water supply prospects of a locality and its antici- 
pated limits of agricultural development from the stand- 
point of water supply. 

All engineers are occasionally confronted with prob- 
lems involving phases of the basic sciences or ed ap- 
plied sciences which uniquely concern them so they are 
forced to resort to their own resources for fundamental re- 
search to obtain the basis for solution of their own im- 
portant problems. Such is the case with several phases of 
hydrology which have been of incidental or minor interest 
to others, but are of primary importance to solution of 
agricultural engineering problems. Examples are some of 
the physical laws governing movement of liquid water inio 
and through the soil and substrata, atmospheric and b:o- 
logic influences on water vapor, exchanges from soil to «+ 
and vise versa. These two problems involve soil physi s, 
fluid mechanics, thermodynamics, and the natures of pla»ts 
and soil organisms. Probably no technicians are be: ef 
qualified than agricultural engineers to organize and sup. '- 
vise research on problems involving such combinations >f 
physical and biological considerations. Certainly their sc 1- 
tion is most important to agricultural engineers. 

Another hydrologic problem which is of unique “- 
portance to agricultural engineers and which they will he 
to take the lead in securing the answers for, is the rur tf 
behavior of relatively small agricultural watersheds. C. 1- 
siderable work is being done on this, but a great deal me 
is needed. 


Summary. Agricultural engineering’s primary conc: 
with hydrology is in its application to long-range plann 
for maximum utilization and conservation of soil and w.. 
resources. In order that agricultural engineers may be p::- 
pared to meet this responsibility, they must actively pari i- 
pate in fundamental research in several phases of agsi- 
cultural hydrology. 
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Propet Cropping Practices Strengthen Terraces 
on Sloping Ground 


By John R. Carreker 


MEMBER A.S.A.E. 


Y 


HIS paper presents soil loss data from runoff plots at 
the Southern Piedmont Conservation Experiment Sta- 
L tion, Watkinsville, Georgia, that show that terraces 
c: sloping cropland need protection from interterrace 
e7osion. 

We have used terraces in the Southeast for many years 

he first line of defense against cropland erosion. They 

- considered a permanent improvement on sloping crop- 
-d. Some have called them the foundation practice for 
.\| conservation. 
We now speak more accurately of drainage-type terraces 
an important component of an essential runoff water-dis- 
yosal system. They are needed on practically all sloping 
opland in the Southeast for controlling the flow of surface 
i.noff to prevent gullying. 

Too often we have seen well-built terraces destroyed in 
. short time by deposition in the terrace channel of soil 
from interterrace erosion. Terracing alone does not give suf- 
ficient protection to sloping cropland from the erosive action 
of hard rains. 

Most soil erosion is caused by a few rains with excessive 
rates during the year. An average of five such rains can be 
expected at Watkinsville each year and it is not uncommon 
for two of them to come in quick succession. Also, an exces- 
sive-rate rain may fall on soil saturated with a previous rain 
of slow rate. The destruction caused by these hard rains, 
most of which come in the summer, is great on unprotected, 
though terraced, land in row crops. Sheet erosion and rill- 
ing may be rather severe between terraces during these rains. 


The predominant cropland soils of the South are sandy 
loams overlying clay subsoils. With the prevailing row-crop 
culture, erosive rains dislodge and transport great quantities 
of the surface soil. Sand grains and silt or clay aggregates 
settle out at the first opportunity while the dispersed silt, clay 
and colloid fractions and organic matter stay in suspension. 

The terraces were not designed for sedimentation traps 
but often act as such. This sedimentation of eroded material 
from interterrace areas interferes with the proper function- 
ing@f the terraces. Terrace channels with their low gradient 
make excellent settling areas. Often the quantity of soil 
deposited during one hard 
rain is sufficient to destroy the 
effective capacity of the chan- 
nel. 


Terrace maintenance may 
alleviate this problem tempor- 
arily. Recurrences are certain, 
however, unless control is ap- 
plied to prevent erosion at its 
source between the terraces. 


This paper was prepared for 
Presentation at the meeting of the 
Southeast Section of the American 
Soccty of Agricultural Engineers 
at “irmingham, Alabama, Febru- 
ary, 1946, 

/OHN R. CaARREKER is agricul- 
tur’ engineer, Soil Conservation Fig. 1. 


: Runoff plot showing the installation of concentrating 
, U.S. Department of Agri- trough, tanks and connecting divisor box. An earthen ridge 
e. forms the top and two side boundaries of this plot 


Experimental Approach. Many soil loss measurements 
have been made at the experiment stations throughout the 
country that give factual data on the erosion problem under 
various soil, slope, crop and climatic conditions. Silt boxes 
at the end of terraces give net losses from the field but offer 
no indication of the rate of erosion between terraces or the 
amount of soil deposited in the terrace channel. Runoff 
plots, usually of fractional-acre size, indicate the rate of 
destruction to the land between terraces, but as the data are 
usually reported, no indication of the deposition in terraces 
nor the net loss from the field is given. 


Fractional-acre plots on 3, 7 and 11-per cent slopes at 
Watkinsville were a with concentrating trough, dual 
tanks and connecting Gieb divisor box as shown in Fig. 1. 
During most erosive rains the first tank was soon filled and 
a fraction of the overflow entered the second tank. Sedi- 
ment in the washoff settled to the bottom of the first tank 
and only suspended soil entered the second tank. This 
action was quite similar to the way terraces function under 
field conditions. With the assumption that the suspension 
loss was similar throughout the entire runoff period as to 
that portion causing water to enter the second tank, the 
suspension-sediment relationship for each runoff was estab- 
lished on these plots. 

Five years’ record of soil losses from cotton grown con- 
tinuously in contour cultivation on the three slopes were 
completed in 1944. The suspension-sediment relationships 
of these soil losses are given in Table 1 and shown graphi- 
cally in Fig. 2. 

Discussion of Results. On the 3 per cent slope of well- 
dispersed Cecil sandy loam, the average annual total soil 
loss was only 4.72 tons per acre. Of this total, 63.5 per cent, 
or 3.00 tons per acre, were in suspension. Only 1.72 tons 
per acre were deposited annually. These low losses indicate 
slight destruction to the land and a slow rate of filling the 
terrace. 

On the 7 per cent slope Cecil sandy clay loam, the total 
average annual loss was 28.82 tons per acre, with only 17.1 
per cent, or 4.93 tons per acre, in suspension and 23.89 tons 
per acre as sediment. The subsoil material of Cecil clay on 
the 11 per cent slope gave a 
total average annual loss of 
24.90 tons per acre. The high 
degree of aggregation reduced 
the suspension loss to 7.8 per 
cent, or 1.96 tons per acre, 
while the sediment was 22.94 
tons per acre. 

The high rate of total loss 
and the average amount of 
sediment on the 7 and 11 per 
cent slopes indicate a rapid 
rate of destruction to the soil 
and quick filling of terrace 
channels. The range in soil 
textures from sandy loam to 
clay reflects the degree of past 
erosion on these slopes. 

The reduction in total soil 
loss from 28.82 tons per acre 
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on 7 per cent slope to 24.90 
tons per acre on 11 per cent 
slope was probably due to the 
widinn in slope length on 
the 11 per cent slope. Ero- 
sion varies directly with the 
degree of slope and length of 
slope. Therefore, halving the 
slope length on the 11 per 
cent plots, as compared to the 
7 per cent, more than offset 
the effect due to increase in 
degree of slope. Recommend- 
ed terrace spacings are a lit- 
tle less than 70 ft on 7 per 
cent slope and a little more 
than 35 ft on 11 per cent 
slope. Had the true terrace- 
spacing = lengths been 
used the order of soil loss for 
these slopes would probably 
have been reversed. 

The length of the runoff 
plots on the respective slopes 
are assumed to represent the 
approximate terrace spacings 
there. Thus with the length 
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OATS AND VOLUNTEER 
SEEDED KOBE KOBE COTTON 
LESPEDEZA LESPEDEZA 


Fig. 2 (Left) Soil loss in tons per acre as suspension and sediment from cotton grown continuous|ly 


at slope inal ilee degieiidiiahens on 3, 7, and 11 per cent slopes of 105, 70, and 35-ft slope lengths, respectively © Fig. 3 (Righr) 


of the plot losses to an acre 
basis represents a horizontal 
expansion of the data. The three spacings of 105, 70, and 
35 ft require terrace lengths of 425, 622.3 and 1244.6 ft, 
respectively, ror an acre of area. With the assumption that 
the erosion rates given in Table 1 are distributed evenly 


throughout these lengths of terrace, the rate of filling in 
terraces can be computed. 


TABLE 1. ANNUAL AVERAGE SOIL LossES IN TONS PER ACRE AS 
SUSPENSION, SEDIMENT AND TOTAL Loss FROM CONTINUOUS CoT- 
TON ON 3, 7, AND 11 PER CENT SLOPES OF 105, 70 AND 35-FT 
LENGTHS, RESPECTIVELY, DURING THE 1940-44 FIVE-YEAR PERIOD 


Slope Soil loss 
Slope, length Suspension Sediment Total 
percent ft T/acre percent T/acre percent T/acre 
) 105 3.00 63.5 R7s 36.5 4.72 
i 70 4.93 a7 A 23.89 82.1 28.82 
11 35 1.96 7.8 22.94 92.2 24.90 


The Soil Conservation Subcommittee on Engineering in 
Georgia recommends that minimum terrace channel cross- 
sectional areas be 7, 6 and 5 sq ft, respectively, on the 3, 7 
and 11 per cent slopes. On the basis of these cross-sec- 
tional areas and with an assumed volume weight of de- 
posited soil of 150 lb per cu ft, the length of time required 


for erosion to fill the terrace channel on each slope is given 
in Table 2. 


These life expectancies are based on the assumption 
that deposition is uniform throughout the length of the 
terrace. It is well known that row concentration of water 


TABLE 2. THE RELATION OF TERRACE CHANNEL Cross-SECTIONAL 
AREAS TO THE RATE OF CHANNEL DEPOSITION OF SOIL FROM 
CoTTON GROWN CONTINUOUSLY ON 3, 7 AND 11 PER CENT 

SLOPES OF 105, 70 AND 35-FT LENGTHS, RESPECTIVELY 
Minimum Volume per 100 Soil deposited Time required 


channel ft of channel per 100 ft of to fill 
Slope, cross- length, channel length channel, 
per cent sectional cu ft Ib cu ft years 
area, sq ft 
3 i 700 810 5.4 130 
6 600 7,680 51.2 12 
11 ae 500 3,686 24.6 20 


Soil loss in tons per acre as suspension and sediment from (1) oats and seeded Kobe lespedeza, (2) 
volunteer lespedeza, and (3) cotton in a 3-year rotation on a 7 per cent slope class III land 


causes more deposition at certain points than at others. 
Thus, terraces often lose their effectiveness in much less 
time than these figures indicate. 

The 130-year life expectancy on 3 per cent slope indi- 
cates small annual damage and a long life to terraces. Crop- 
ping practices here can give major emphasis to increased 
production rather than soil protection. 

The 12 years and 20 years life expectancy on the 7 and 
11 per cent slopes, respectively, indicate that destruction of 
the terraces through erosion deposition is much too rapid. 
Cropping practices on these slopes are needed with major 
emphasis on erosion control as well as increased crop yielcs. 

Soil losses from a three-year rota‘ion of (1) oats and 
seeded Kobe lespedeza, (2) volunteer lespedeza, and (3) 
cotton, on 7 per cent slope, 70-ft length plots are given 
in Table 3 and shown graphically in Fig. 3. The smaller 


TABLE 3. SoIL Loss IN SUSPENSION AND SEDIMENT FROM A TH§r ©: 

YEAR ROTATION OF (1) OATS AND SEEDED KOBE LESPEDEZA, ( ) 

VOLUNTEER LESPEDEZA, AND (3) COTTON ON 7 PER CENT SLO! 
70 FT IN LENGTH, 1/30-ACRE RUNOFF PLOTS 


SOIL LOSS 
Crop Suspension Sediment Tot 
T/acre’ percent T/ecre percent T/acre 
Oats and first- 
year lespedeza 1.99 44.7 2.46 35:3 4.4 
Volunteer lespedeza 0 * 0.35 0. 
Cotton after lespedeza 2.74 31.0 6.11 69.0 8.5 
3-yr rotation average 1.58 34.7 2.97 65.3 aS 


*The soil in suspension from the volunteer lespedeza was 
light to measure. 


average annual total loss of 4.55 toms per acre with 2 7 
tons per acre as sediment from this rotation increases ' © 
indicated expected life of the terraces to 95 years. Th 
this rotation that limits row crops to one-third of the ti 
on the land increases the duration of terrace effectiveness y 
eight times over continuous cotton. 


Previous cultivation allowed such quantities of eros: 
on the land with 11 per cent slope that no topsoil is le 
The unproductive subsoil gives (Continued on page 31 
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Row Grades and Row Layouts for Bright Tobacco Fields 


By T. L. 


fe Se 


Southeast, is produced on the sandy loam soils of the 
Piedmont and Coastal Plains. The most desiravle 
te»acco fields will usually have a sandy loam topsoil 6 to 8 in 
dep, with a well-drained clay subsoil. Most of the land, 
p.ticularly in the Piedmont, is gently sloping to rolling 
ad erodes easily without careful management. Frequent 
pping, together with the lax cultural practices followed 
many tobacco farmers, have resulted in serious erosion 
r much of the area. It now has advanced to the point 
‘ere many fields have become spotted with galled areas, or 
ere the topsoil has been reduced to a depth of 3 or 4in 
less. On such land farmers now have to select fields or 
‘itches that still have a fair amount of topsoil. Close ob- 
vation of these fields indicates that straight-row cultiva- 
in with excessive row grades has been primarily respon- 
le for this serious condition. 


Row Grade Experiment. Bright tobacco is planted and 
cultivated on a ridge, mainly to provide adequate drainage 
curing wet weather. In this attempt to secure free row 
drainage, rows in many instances have been run either up 
and down hill or with excessive grades. Each row thus be- 
comes a high-speed channel. In order to determine the grade 
necessary to provide adequate row drainage and to study 
the relation between row grades and soil loss, an experi- 
ment for this purpose was established in 1941 at the Soil 
Conservation Experiment Station, Raleigh, North Carolina. 
Six grades, ranging from 0 to 30 in per 100 ft, at 6-in in- 
tervals, were used on 1/20-acre plots. Tobacco was planted 
each year following a winter cover of rye or rye grass. 

Results of this experiment for the 3-year period 1941-43 
are shown in Fig. 1. It may be noted that runoff increased 


Bsn tobacco, one of the leading cash crops of the 
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Scientific Journal Article No. 228, North Carolina Agricultural 


Experiment Station. Prepared especially for publication in AGRI- 
CULTURAL ENGINEERING. 


T. L. Copley is project supervisor, Soil Conservation Experi- 


ment Station (Raleigh, N. C.), Soil Conservation Service, U. S. 
Department of Agriculture. 


AuTHor’s Note: Acknowledgment is made to Luke A. Forrest, 
associate conservationist, Soil Conservation Service, and to Marshall 
T. Augustine and Jacob A. Stewart, formerly of the Soil Conserva- 


tion Experiment Station staff, for valuable assistance in conducting 
these studies. 
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SOIL LOSS IN TONS/ACRE- RUNOFF IN INCHES 
VELOCITY IN CUBIC FEET/SECOND 


AVERAGE ROW GRADE IN INCHES PE 


GRADE OF ROWS IN INCHES/1I00 FT. 


Fig | Effect of row grade on runoff, soil 
loss. ind velocity of runoff. Results from 74 
Tain. causing runoff during the three-year 
Peri, 1941-43 at the Soil Conservation Ex- 
periment Station, Raleigh, N. C. 


FROM SLOPE CHANGE 


FROM TERRACE GRADE 


6 
GRADE OF TERRACE 


in the interval above different grade 
terraces. Grade on the rows is caused 
by the grade of the terrace plus the 
effect of slope change, when laid out 
by the “'siring method” 


Copley 


from the 0 to the 6-in grade. There was a small additional 
increase on the 12-in grade. As the grades were increased 
from 12 in to 3@ ‘n, however, the runoff remained approxi- 
mately constant. ‘il loss, on the other hand, tended to in- 
crease at a compatatively rapid rate with the grade; and for 
this experiment an increase of 1 per cent in row grade in- 
creased the soil loss almost 5 tons per acre. It is apparent 
that this increase in soil loss is caused by an increase in 
rate of flow. It may be noted that velocity of the runoff in- 
creased almost as rapidly as soil loss. 

These results seem to simplify the row grade problem 
since they indicate that adequate row drainage is secured so 
long as there is a small, continuous row grade, and that ex- 
cessive grades cause serious soil loss. 

It was assumed by some soil conservation workers, in 
the early days of soil conservation work, that terrace grades 
tended to determine the grade of crop rows laid out with 
the terraces. Later observations and studies on terraced 
fields, however, definitely indicate that this is not neces- 
sarily the case. Change in slope also affects row grades. 
It may increase or decrease the grades of the rows, depend- 
ing on whether the interval is widening or narrowing. In 
fact, slope change will completely nullify the effect of the 
terrace grade and reverse the row grades in sections of the 
terrace interval widening toward the outlet, when rows 
parallel the upper terrace. 


Slope-Row Grade Relationships. As a supplement to 
the row grade experiment, surveys were made to determine 
the row grades resulting with the row layout system used in 
the experimental terrace intervals on one of the tobacco 
fields of the Soil Conservation Experiment Station. These 
terraces were 600 ft long, with uniform grades ranging 
from 3 to 12 in per 100 ft. The field slope varied from 3 
to 6 per cent. The rows were laid out by the new “string 
method”, described in AGRICULTURAL ENGINEERING for 
March 1942, and discussed later in this article. This row 
system is designed to provide continuous row drainage from 
the crest to the row outlet either in the terrace channel be- 
low or at the end of the interval. The results of the survey 
are given in Table 1 and in Figs. 2 and 3. The percentage 
of accumulated row lengths for each grade group is shown, 
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Fig. 2 Average grade of tobacco rows GRADE over 


12" To 24° 24” and 


GRADE GROUPS 


Fig. 3. Row grades within the interval above 

terraces of different grades shown as per- 

centage of the total row length for each 
grade group 
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TABLE 1. ROW GRADES IN EACH INTERVAL OF THE EX- 
PERIMENTAL TERRACES AS FOUND BY FIELD SURVEY 


Rows were laid out by the ‘‘string method’, described 
later in this article 


Per cent total row length 


Average 
in each grade group* 


Grade of row grade 
lower Reverse of interval 
terrace,in grade 0-12 in 12-24in 24inandover in/100 ft 


3 4 68 26 - 9.1 
6 1 49 41 9 12.4 
9 1 34 57 9 a7.2 
12 0 16 66 18 18.1 


*Every fourth row was surveyed and grades determined for 
each 50-ft station. These sections were then separated into grade 
groups, without regard to their position in the interval. The per- 
centage of the total in each group was then determined. 


as well as the average row grade for each interval. 

The average row grade for each of the intervals, as 
shown in Fig. 2, was found to exceed the lower terrace 
grade by approximately 6 in. This, it may be assumed, was 
the effect of the slope change in the particular interval in- 
volved. Notice also in Fig. 3 that the row grades shift to 
higher grade groups as the terrace grade is increased. Above 
the 3-in terrace 4 per cent of the total row length has a 
reverse grade and only 28 per cent of the total row length 
had grades more than 12in per 100 ft. Above the 6-in 
terraces there was only 1 per cent of reverse grade and 50 
per cent of the total row lengths had grades above 12 in 
per 100 ft. 

Based on the results of the row-grade experiment, ade- 
quate row drainage should be expected in the intervals above 
both the 3-in and 6-in terraces. Soil loss at the same time 
should be reduced to a minimum, considering the type of 
tillage practice followed. This assumption is borne out by 
observations of the row system in these intervals during 
the past four years. Row drainage has been excellent and 
there has been little evidence of excessive velocity or soil 
movement. 

Supplementing the field survey of the four terrace in- 
tervals, this slope-row grade relationship was studied fur- 
ther by theoretical calculations. From assumed contour 
lines, terraces were projected so as to have 0, 3, and 6-in 
grades with both 300 and 600-ft terrace lengths. Elevations 
within the intervals were determined by interpolation and 
grades of alternate rows then calculated. The assumed slope 
was such that the terraces drained from a 3 per cent slope 
at the crest to a 6 per cent slope at the outlet, resulting in 
an interval narrowing toward the outlet. Rows then paral- 
leled the upper terrace. Results are tabulated in Table 2. 

Grades of rows laid out parallel to the contour terrace 
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represent the effect of slope change. It is interesting to note 
that this effect remains approximately constant for the 
and 6-in terraces, as long as the length remains constant 
For example, the grade of the fourteenth row of the 300-: 
contour terrace interval was found to be 6in per 100 fi 
The corresponding rows of the 3 and 6-in grade terrace: 
were 9.12 and 12.00 in, respectively. Likewise, when th» 
average row grade for each of the intervals was determine: . 
it was found to be the approximate equivalent of the grac 
of the contour interval of the same length plus the grade o- 
the terrace. 


Note also that, for the full-length rows, the row gradc, 
between 300-ft contour terraces are approximately doub! 
those between 600-ft terraces. Thus it is apparent that th» 
effects of slope change on row grades increase in propo 
tion to the rate with which the slope changes. 


This slope-row grade relationship shows that on crop 
land of irregular topography slope change causes a cor 
responding change in row grade, which increases with th: 
distance from the base terrace. On uniform slopes, how 
ever, where terraces tend to run parallel, crop rows woul: 
have little if any more grade than that given the terraces. 


Experimental results, as well as observation and experi 
ence, indicate that approximately 6 in per 100 ft is the mos’ 
desirable grade for tobacco rows from the standpoint of bot): 
drainage and erosion control. These facts support the sug- 
gestion that terraces on tobacco fields of uniform topogra 
phy might be given a maximum gradient of 6 in per 100 ft, 
while on very irregular slopes terrace grades should be held 
as low as practicable. 

The results of the row grade experiment and also the 
studies of row grades in different types of terrace intervals 
indicate that the improved method of row layout recom- 
mended for tobacco fields is based on sound principles. 
They further help explain why it has functioned satis- 
factorily when used by farmers. 


The objective of the improved system is to provide a 
moderate but continuous grade on all rows of the interval 
so that each row can serve as a miniature terrace and con- 
duct its own water to the edge of the field or to the terrace 
channel below. This is accomplished by first laying out a 
guide row parallel to the upper terrace in sections of the 
interval narrowing toward the outlet, and parallel to the 
lower terrace in widening sections. This guide row can be 
given additional fall when necessary to get sufficient grade 
through narrow points or around surface irregularities with 
in the interval. All other rows of the interval are laid ou: 
parallel to this guide row. A string is used to keep parallc! 
to the base terrace and serves the additional function of in- 


A newly seeded winter cover along the old tobacco row beds. The only soil preparation was made with a stalk cutter. The conto: 
ridge, together with the winter cover and surface residue in the row middles, give excellent winter protection and retain the row pa 


tern for the next year 
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ft: A tobacco field being planted around the slope with rows having approximately 1 per cent grade. This is effective contour tillage. 
ght: Straight up-and-down hill rows form high-speed channels and result in heavy soil loss. Contour tillage on this field would have 
been simple and effective. This is the most serious erosion problem in many years of the tobacco belt 


cating whether the interval is widening TABLE 2. 
narrowing; hence, the term ‘“‘string 
iethod”’. 

This method of row layout has been 


ied for several years on a field trial basis 


in North Carolina and Virginia and is No. = 
now recommended as a standard conser- 2 1.08 
vation practice. Reports from farmers 4 2.04 
using it have been favorable in practically : 4 
every case and quite enthusiastic in many 10 4.92 
instances. Advantages of this method of 12 5.88 
row layout, as they have reported, are: 14 6.00 
(1) Ponding or row breakage with gully- 6 5.64 
ing and terrace silting tends to be elimi- 18 5.04 
nated; (2) uniform drainage eliminates 20 4.56 
a spotted, wet and dry condition in the 22 4.32 


Interval 


field and permits the entire field to be 
Average 4.08 


cultivated at the same time, and (3) uni- 
form distribution of runoff water increases 
uniformity in the growth of the tobacco 
rf and thereby increases both quality 
and yield. 


Terrace, 300-ft interval 


Row Contour, 


THEORETICAL GRADES OF ALTERNATE ROWS FOR DIFFERENT 


TERRACE GRADES AND LENGTHS 
Terrace, 600-ft interval 


3-in 6-in 3-in 6-in 
grade, grade, Contour, grade, grade, 

in in in in in Remarks 
3.96 6.96 48 3.48 648 2nd row below upper 
5.04 7.92 .96 4.08 7.08 

5.88 8.88 1.44 444 7.56 

6.96 9.84 1.92 4.92 8.04 

7.80 11.04 2.40 3:22. 8:52 

8.76 11.64 2.88 6.00 9.00 

9.12 12.00 3.12 6.00 9.24 Last long row of 

interval 

8.52 11.28 3.24 5.88 8.88 Longest point row 
7.56 10.08 3.24 5.64 8.40 

6.72 8.88 3.12 5.28 7.80 

6.00 8.04 2.64 4.56 7.08 Shortest point row 
6.96 9.72 2.16 4.80 8.04 


These figures show that, even with the level terrace, the second row has a positive 
grade and the grade of the other rows increases with the distance from the base terrace, 
that is, until the rows run into the channel below. The row grades then decrease as 
the point rows shorten. This grade pattern existed regardless of terrace grade or 
length. It also conforms with actual pattern found by surveys of field intervals. 


Proper Cropping Practices Strengthen Terraces on Sloping Ground 
(Continued from page 312) 


such low yields that row crops cannot be profitably grown. 
Well-established uncut kudzu in 1943 gave a soil loss of 
but 0.33 tons per acre on the 11 per cent slope. Sericea 
lespedeza cut twice for hay allowed a loss of 1.27 tons per 
acre under similar conditions. 

The land in kudzu was plowed up and planted to corn 
in 1944 with a resultant soil loss of 1.48 tons per acre. 
This low loss is contrasted with the above-normal loss of 
30.81 tons per acre from a companion plot in continuous 
cotton in 1944. The total loss from the sericea in 1944 
was 0.08 ton per acre. 

These low losses from the sericea and kudzu illustrate 
the excellent erosion control qualities of these plants. Such 
low rates of erosion suggest that terraces may be omitted 
on land planted permanently to these crops. 


SUMMARY AND CONCLUSIONS 
Terracing and contour cultivation are accepted erosion 
control practices in the Southeast. 
Erosion between terraces on sloping row-crop land 
causes deposition of eroded material in terrace channels. 


This deposition frequently destroys the capacity of the ter- 
race channel and prevents the terrace functioning to control 
surface runoff. 


Soil loss data from runoff plots indicate the rate of de- 
struction of the land by the erosion process. The relation 
between suspended soil and sediment in the washoff from 
the plots indicate the length of time required to fill terrace 
channels with sediment. This rate of land and terrace de- 
struction is low on relatively flat slopes, but increases rapidly 
as the degree of slope increases. 

Cropping practices designed to reduce the rate of erosion 
between terraces also decrease the rate of sedimentation in 
terrace channels. The expected life of terraces is increased 
through the use of such practices. The primary considera- 
tion of such practices may be to increase soil fertility on the 
more nearly level land. As the slopes steepen, however, 
more emphasis must be given to the control of erosion. 


The fundamental concept of: conservation farming in 
the Southeast must, therefore, combine the use of proper 
crop rotations with the basic practices of terracing and con- 
tour cultivation on sloping land. 
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Some Factors Affecting Mole Drains 
By I. L. Saveson 


MEMBER A.S.A.E. 


IELD observations on mole drains were carried on in 

1944 on sugar cane areas in Louisiana which previ- 

ously had been mole drained. Some installations had 
been in operation for two years while others had been in 
practically six months. These observations showed less sur- 
face water standing on mole-drained areas than on areas 
‘which had not been moled. Plant cane showed a better 
color and more vigorous growth on mole-drained areas than 
unmoled areas. Yield records showed greater yields on the 
moled areas. The sugar content of the cane was also higher 
per ton on areas that were moled. 


From these observations it was concluded that mole 
drains were effective in these soils, increasing sugar cane 
yield and sugar content, plus removal of surface water in 
general. The soil type was Sharkey clay with an approxi- 
mate average mechanical analysis of 14.7 per cent sand, 
20.4 per cent silt, and 64.9 per cent clay. A number of 
mole drains were dug into and the following was disclosed: 
Moles installed two years were completely closed by silt; 
and moles installed six months showed a large amount of 
caved material in the channel. Since the mole drains were 
deteriorating rapidly, and not all in the same manner, a test 
area was set up at the Louisiana Agricultural Experiment 
Station to study the factors affecting the life of mole drains 
and developments of lengthening the life of mole channels. 
This study is a part of a joint research project — drainage 
of sugar cane land — between the Louisiana Station and the 
USDA Soil Conservation Service Research. This test area 
has been in operation for the past year and the following 
are some of the findings and developments: 


Grade and Machine Factors. It is obvious that mole 
channels with high and low places will not function 100 
per cent. Level channels are not as effective as channels 
with a gradient. Water standing in the channel will also 
cause the channel to cave and deteriorate. Most land does 
not have enough natural slope or the slope is not regular, 
having low and high spots. 


This paper was presented at a meeting of the Southwest Section 
of the American Society of Agricultural Engineers at Fort Worth, 
Tex., April, 1946. 


I. L. SAVESON is drainage engineer (research), Soil Conserva- 
tion Service, U. S. Department of Agriculture. 


Left: In this picture is shown the expander hitched to bottom center of mole point with jointed linkage ¢ Center: This shows a m¢ 
drain installed in a test area at the Louisiana Agricultural Experiment station ¢ Right: This mole machine is equipped with hydrau: 
cylinders for changing depth while the machine is operating 


A number of mole machines constructed in the pa: 
were not built to vary the depth while in operation. Thi ; 
the mole channel parallels the ground surface, and any hig 
or low places of the surface are projected to the channe . 
The channel thus constructed relies on head to force the 
water over the high spots. Low spots will not drain, an | 
the channel is, therefore, saturated at those points. Ths 
causes it to cave and deteriorate. 

The machines <a ie with devices to vary the dept: 
were operated by hand. Such a machine was laborious ‘9 
operate. The mole drains constructed were of varying d 
grees of perfection. 

A mole machine at the project has been equipped wit! 
bulldozer hydraulic cylinders. These cylinders are connecte:! 
by pipe and hose to the hydraulic pump and hand valve 
on the tractor. The hydraulic pump and hand valve are part 
of the bulldozer installation on the tractor. The pipe lines 
were extended to the rear of the tractor with cutoff valves. 
Thus the pump and valve can be used for operating either 
the bulldozer or the mole machine. 

The depth of the mole can easily be controlled. A sight- 
ing rod is installed at the top of the mole plow beam. By 
sighting over this rod and a series of targets, previously set 
on grade, the operator can install the moles on grade. This 
procedure is similar to the one used with ditching machines 
for installing tile drains. 

Bank Fracture. The mole point should cause a mini- 
mum of rupture of the ditch bank when moles are pulled 
directly from the ditch. This is especially true when mole 
channels are used for outlets for the lateral moles. If a 
large area of the bank is disturbed or ruptured, it will cave 
off and close the mole opening during periods of saturation. 
This closes the outlet and the entire mole system is unable 
to function. The quantity of earth that will cave off is 
often large enough partially to close the outlet ditch. Ex- 
perience at this project indicates that round points with a 
point taper of 13 deg causes less bank rupture than square 
or rectangular points with a taper. 

Slot. The treatment of the slot made by the beam of the 
mole machine can materially affect the life of the mole 
channels. The slot should be closed at the surface next to 
the ditch since surface water will follow this slot and ero 
the bank, covering up the outlet end of the mole. 

(Continued on page 320) 
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Home Uses for Electric Service 
By J. P. Schaenzer 


FELLOW A.S.A.E. 


x ITH very few electric household appliances 
4 manufactured since 1942, what does the future 
hold in store for us? Let us take a quick look at 
some of these appliances with their special and unusual fea- 
tures ee le 5 [ the engineers to make them more attrac- 
tive and effective for doing the job for which they were 
designed. If you have never given any thought as to the 
nomber of electric household appliances that have been de- 
veloped and are or will be available, you may be surprised 
to know that, not including all types of lights and shop tools, 
1:4 appliances have been listed, and there may be others. 
Lighting. In bringing artificial light into the home it 
is the object of the lighting engineer to simulate sunlight 
o: daylight conditions. This not only pertains to ‘psc 
inz light for proper sight but also the introduction of lamps 
irto the home supplying all the healthful benefits of sun- 
stine. Everyone is familiar with present-day illumination 
as provided by incandescent lamps. In addition to lamps 
used for general lighting, many supplemental lamps have 
been introduced in recent years. To mention a few, there are 
lamps for the refrigerator, range, radio, sewing machine, 
vacuum cleaner, electric clock, cellar switch, toys, crnaments, 
house number, iron and other heating appliances, doorbell 
pushbutton, ping-pong table, and many others. In studies 
made as to the number of lamps that may be in use in a 
modern home it was found that the total for all purposes 
may exceed the 200 mark. 

What part will fluorescent lighting play in the house of 
tomorrow? During the past several years it has been in- 
stalled in kitchens and laundry rooms but not considered 
suitable for use in other rooms. However, a change has 
come about and now tubular fluorescent lights are recom- 
mended for living, dining, bed rooms and other living 
quarters. Usually they are recessed in ledges or coves and so 
provide a reflected soft light. They can be had in colors such 
as white, soft white, daylight, red, gold, green, pink, blue 
and eventually many others, and start instantly without 
starters. Now the circular fluorescent lamp has come into 
existence and is available in three different diameters of 
8l/,, 12, and 16 in, of 20, 32, and 40 w, respectively. Al- 
ready this source of light is recommended for floor and 
table lamps, ceiling fixtures, bathrooms and for many other 
locations. 

Fluorescent lights for 
the Christmas tree are 
available in four pastel 
shades of coral, blue, 
green, and maize. They 
are round in shape, 
come eight to a string, 
require no auxiliary 
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equipment to operate them, and can be added to strings of 
incandescent Christmas tree lights. Each bulb takes about 
5 w and has an approximate life up to 1,000 hr. They can 
be used either indoors or out. Drying of the tree is retarded 
as they burn cool. 

The sunlamp or ultraviolet ray lamp producing a sun 
tan with all its health-giving benefits, similar to the sum- 
mer’s sun, is available. The earlier models operate with an 
external transformer and reflector. A more recent unit can 
be screwed into any 115-v, a-c socket and requires no aux- ' 
iliary equipment. The latest development is a fluorescent 
type sunlamp for human use. The tubular lamp is coated 
inside with a phosphor powder to produce the invisible 
ultraviolet for sun tanning. It can be installed in the same 
fixture with other fluorescent lamps, thus supplying both 
light and ultraviolet rays. 

Here is another interesting application of the sunlamp. 
Engineers in cooperation with shirt manufacturers have de- 
veloped a new process for removing scorch, as a result of 
too hot an iron, in ten minutes. White shirts are restored 
to their original life and whiteness. Seemingly this is com- 
parable to sun bleaching. It may be that the sunlamp 
method of bleaching will find its way into the home. 

Then there is the bactericidal lamp. This is another 
tubular lamp serving the purpose of reducing air-borne 
germs through ultraviolet radiation. Its effect is the same 
as that of the sun provided that the bacteria are exposed 
to the rays of the lamp for a long enough period and at 
sufficient intensity. When installed in a room to sterilize 
the air, a reflector should be used to shield direct light 
from the lamp to prevent eye injury. They have also been 
installed in electric refrigerators to control the growth of 
molds and scum and so prevent food spoilage. 


Infrared lamps with an internal reflector which produce 
a penetrating heat for relief of aches and pains have also 
been developed. These also operate directly from a 115-v, 
a-c circuit. It has been announced that a splatterproof glass 
has been produced for this bulb which will not break when 
subjected to splashing from a shower. It is also recom- 
mended for over the baby’s bath table, for drying hair and 
fingernail polish, even for drying the dog after a bath, and 
other purposes where heat is needed. 

Refrigeration. Indi- 
cations are that, for the 
most part, household re- 
frigerators manufac- 
tured presently will have 
a capacity of about 7 cu 
ft. Other sizes will be 
available later. Special 
features, and some of 
these not new, include 
flexible shelf arrange- 
ment, sliding shelves, 
shelves in the door, de- 
frosting indicator clock 
for night defrosting, 
daily automatic defrost- 
ing, those which never 
require defrosting, com- 
partment that keeps but- 
ter at spreading consist- 
ency, multitemperature 
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control, zones of different temperatures, high humidity veg- 
etable drawers, ice cube and frozen dessert trays, interior 
incandescent light, bactericidal lamps, and possibly others. 
The most outstanding development of the household refrig- 
erator is the frozen foods compartment ranging in sizes up 
to about 2 cu ft. These refrigerators are also known as two- 
temperature units. This enables the housewife to buy meats 
in larger quantities and freeze them for future use. Frozen 
vegetables, fruits, and ice cream can also be stored and so 
provide food for future meals or emergencies. 

Home freezers will also be on the market. These will 
range in size from a minimum of about 4 cu ft and up. 
Walk-in sizes will be available to the farmer and others re- 
quiring storage for large quantities of food. The merits of 
frozen foods are generally known; in brief, if properly se- 
lected, prepared, wrapped, frozen and stored, they are com- 
parable to the fresh product. This also holds good for their 
nutritive value. Two types are being produced. These are 
the chest type with lift top and the upright with side-open- 
ing door. About 35 to 40 lb of food can be stored for 
each cubic foot of volume. The storage temperature will be 
about zero and food can be frozen in these units. Some 
provide lower temperature sections for this purpose and 
others have an adjustable temperature control. Some chest 
types will have baskets to make the food more accessible. 

The freezer may also revolutionize food preparation in 
the home. Complete meals can be prepared, cooked, frozen 
and stored in the freezer for use weeks later. Perhaps some 
housewives will engage a cook one or two days a month for 
this purpose. 

Air Conditioner and Room Cooler. For some time en- 
tire homes have been air-conditioned and cooled. Room 
coolers have also been available. Consideration is being 
given to an air conditioner and room cooler which is port- 
able and can be moved from room to room on wheels. 
Naturally it is a plug-in device. It is believed the house- 
wife would be interested in such equipment for use in the 
kitchen during the day, perhaps move it into the dining 
room for the evening meal, and then use it in a bedroom 
during the night. It is expected that eventually room and 
home air-conditioning equipment will come equipped with 
precipitrons. This device, it is claimed, will remove about 
90 per cent of all dust and dirt in the air. 


SO-CALLED “HEAT PUMP’ COOLS HOUSE IN SUMMER- 
TIME AND HEATS IT IN THE WINTER 


During recent years considerable experimental work has 
been done in developing the so-called “heat pump.” It is 
used to cool the house in the summertime, and by reversing 
the cycle it heats it in winter. Several installations of this 
equipment in the milder climates have proven quite satis- 
factory both in performance and cost of operation. Perhaps 
at some future date such installations will become com- 
monplace in the homes of America. 

A few houses have also been electrically heated, with 
the heating units placed in the walls, ceiling or floor of 
individual rooms. Being thermostatically controlled this is 
an ideal method of house heating. Again it may be some 
time before this is universally accepted. However, it is 
proposed to so heat thousands of houses to be built in the 
Pacific Northwest and TVA areas. 


Range. Electric ranges will be equipped with many 
special features. Some will have both a baking or roasting 
oven and broiler. Several have a movable heat deflector 
which can be moved up or down in the baking oven, thus 
increasing or decreasing the size as required and providing 
for greater speed and economy of operation. Warming 
compartments are also built into some of them. Automatic 
thermostats are controlled by automatic clocks. Where deep- 
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well cookers are a part of the range they may be similarly 
controlled. This oftentimes also holds good for the con- 
venience outlet or outlets installed on top of the range. 
Top burners may have as many as seven diferent heats, and 
various types of color indicators or signal lights show when 
the burner is on or even designate the degree of heat. At 
least one range has a toasting device which will brown 12 
slices of bread at one time. Some have timers which rirg 
a bell or other sound device set for a predetermined time. 
Ranges will also have surface and oven lamps. 


Dishwasher. Both top and side-opening dishwashe:s 
will be available. They can be built in permanently with a 
sink or be had as portable units. They perform all fun-- 
tions of dishwashing and drying automatically. In separaiec 
operations the dishes are rinsed, washed, sprayed and then 
dried with a hot air blower. Soap or a detergent may be 
used in the washing operation. All the housewife has to do 
is put in the dishes, pots, pans, glassware and silverware, 
and push a button. 

Garbage Disposer. Electric sinks come equipped with 
garbage disposers. An opening at the bottom of the sink 
permits the placing of all wastes in it. A switch is turned 
and the waste including bones is ground up finely and 
washed down the drain. 

Roaster. Complete meals, turkeys, hams can be cooked 
in an electric roaster. Pies and cakes can be baked. Steaks, 
chops, and poultry can be broiled. These units are avail- 
able with both thermostatic and time controls. 


THERMOSTATIC AND TIME-CONTROLLED TOASTERS TO 
SOUND DEATH KNELL OF CHARRED TOAST AGE 


Small Appliances. Thermostatic and time-controlled 
toasters are being produced so that toast of different de- 
grees of brownness can be made automatically. Then there 
are the electric automatic coffee maker, percolator, coffee 
grinder, sandwich grill, table broiler, multipleheat hot plate, 
single and double, automatic, thermostatically controlled 
waffle bakers, teakettle, and many others. Mixers of many 
designs and functions have been developed. They have a 
wide range of speeds and sizes and there is one having three 
beaters. Accessories include such items as the oil dropper, 
food slicer and chopper, pea sheller, juice extractor, can 
opener, silver buffer, knife sharpener, ice chipper and 
others. 

Washing Machine. Electric washing machines are of 
the automatic and non-automatic types. The latter muy 
have a second tub for spinner drying or a wringer. Wring- 
ers have safety releases and adjust themselves to the clot»- 
ing thickness. A motor-driven pump with drain hose 
simplifies emptying the tub. Setting of a time dial prec - 
termines the washing pe The usual capacity is about 
eight to ten pounds of dry clothes. 

The automatic washer may be either side or top ope 1- 
ing. The clothes and soap are placed in the tub, the di.! 
set for time of washing and water temperature, and |e 
rest of the operation is automatic. It fills itself with wat +r 
washes, rinses, and damp dries the clothes. The capacii <s 
of these are about the same as for the non-automatic. A 
companion device is the electrically-heated tumbler dri-r 
Dials to control the time of drying and air temperatire 
make for automatic operation. 

Automatic washers have also been installed in ap. t- 
ment houses for use by the tenants. The soiled clothes «°¢ 
placed in the washer, a coin is dropped in the coin slot aod 
clothes are washed while the housewife may be engay 4 
with her shopping or other duties. 

Then there is the clothes washer that can be convert: d 
into a dishwasher or potato peeler. This is accomplished by 
removing the clothes-washing mechanism and replacing it 
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with the other devices. It is further understood that addi- 
tional items such as an ice cream freezer and butter churn 
may be developed for this unit. 

Small portable electric washers about 20 in high and 
weighing about 15 Ib will be available to the housewife for 
washing small quantities of clothes. One manufacturer re- 
ports sample loads of 12 pieces of women’s lingerie, five 
men’s shorts or undershirts, or eight diapers. 


Ironer. Ironers are of two kinds, roller and flat plate. 
Tic roller type can be controlled as to speed for either fast 
or slow ironing and can be started or stopped with either 
the hand, foot, or knee. Multiple thermostats control the 
devree of heat and some have a pilot light to indicate when 
it s heating. Some roller types have both ends open; come 
in both cabinet and portable models; various safety features 
ar incorporated; and the clothes may go either below or 
above the roll. Except for the difference in the method of 
ironing, the flat plate types have electric features similar 
to the roller type. 


THE CORDLESS MODEL IS ONE OF THE NEW INNOVATIONS 
OF ELECTRIC IRONS TO BE PLACED ON THE MARKET 


Iron. There are a number of new innovations in irons 
to be placed on the market. One is the cordless electric 
iron. This has a heating plate upon which the iron is 
placed to reheat it when not actually ironing. Then there is 
the one which with the push of a small button on the handle 
raises itself on legs wherever it is left on the ironing board. 
It is merely pushed down in ironing position when ready 
for it. Other features include automatic heat control for 
different fabrics, various wattages and weights, cords at the 
end or side, built-in light, and the steam iron. An English 
concern has developed a combination sprinkler and steam 
iron. This contains a reservoir for water which discharges 
a fine spray under pressure. 


Water Heater. Electric water heaters, automatically con- 
trolled at a predetermined temperature and varying in ca- 
acity to meet individual home hot water requirements, can 
Ee had. Cleanliness of operation is an outstanding feature. 
This equipment can supply the many hot water needs of 
the electric home. Table-top models with working surface 
are practical for kitchen installation. 


Water System. Shallow-well, jet, and deep-well pressure 
water systems are practical for installation beyond the city 
water mains. Being automatic in operation, water under 
pressure is available at the turn of a faucet. Consideration 
is being given by some home designers to place the wash 
bowl, shower bath, tub bath and toilet in separate small 
rooms. This would permit several people to have these 
facilities available at one time as compared with the pres- 
ent procedure of waiting in line for the bathroom. 


Vacuum Cleaner. Electric vacuum cleaners come in up- 
right, tank and hand models. Among the uprights or floor 
cleaners are the all-suction and those with either a stationary 
or revolving brush. The latter is recommended for use 
where heavy dirt is to be picked up. New models may have 
high and low speeds, lights for floor illumination and signal 
lights when the bags need emptying. Many attachments for 
cleaning upholstery, drapes, radiators, mattresses, walls, 
ceilings, clothes, inside of the automobile and others are a 
part of the floor and tank models. Some even have floor 
polisher, waxer, and insect and paint spray attachments. 


Fan. Fans serving many purposes in the home have 
been produced. The wall ventilating fan for the kitchen 
renews the air in a kitchen many times during the day. The 
large attic fan cools the entire house when in operation 
during summer nights. Other models are the oscillating, 
var:-speed table, wall and pedestal types. 
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Blanket and Heating Pad. The electric blanket was on 
the market before the war. Improvements have been made 
in it since from experience gained with electrically-heated 
flying suits. The transformer has been eliminated. Multi- 
ple thermostats and temperature setting when retiring as- 
sure automatic operation and uniform warmth at all points 
throughout the night regardless of the room temperature. 
Another improvement has been reported only recently for 
the double-bed blanket. It has controls so that the tem- 
perature required or fancied by the sleepers can be set in- 
dependently for each half of the blanket and each occupant. 
The blankets are washable. 

Heating Pe also have automatic heat-regulating ther- 
mostats which can be set at three different temperatures. 

Clock. Manufacturers have under consideration the pro- 
duction of electric clocks from the lowliest inexpensive unit 
for the kitchen or bedroom to the finest reproduction of the 
old grandfather clock. Then there is the combination clock- 
radio, the latter controlled by the clock. One clock, espe- 
cially unique, has a number of keys placed at regular time 
intervals about its face. By pulling out these keys this 
clock will automatically turn on your favorite radio pro- 
gtam, wake you up to music in the morning, start the elec- 
tric percolator or toaster as you arise by simply connecting 
these appliances to the outlet on the back of the clock case. 
It is possible to set up radio programs ten hours in advance 
for a station you expect to listen to and this clock will turn 
them on and off at the time designated. Another clock 
flashes a light instead of ringing an alarm as a get-up 
warning. 

Radio Television and Entertainment. Because of its ap- 
plication to war, great progress has been made in radio ra 
velopment and all its phases during the past several years. 
Improvements are sure to come as time goes on in both the 
inexpensive table models and the more elaborate console 
cabinet = Radio-phonographs will also be available in 
many models and prices. 


FREQUENCY MODULATION AND TELEVISION ARE THE NEW 
AND PROMISING DEVELOPMENTS IN RADIO 


New to many will be the frequency modulation radio. 
Reproduction by this of all programs, especially music, by 
far excels in quality and naturalness, it is claimed, that of 
the present-day receiving set. Static is practically elimi- 
nated. In order to use this type of radio it is also necessary 
that a frequency modulation broadcasting station be in the 
area. The present day radio will not bring in these pro- 
grams. About 50 FM broadcasting stations are in operation 
now and application has been made to FCC to build about 
another 500. One shortcoming of these stations is that they 
are limited to a small area over which they can be heard. 
In order to cover the United States it will be necessary to 
build many more stations than we have today. Undoubtedly 
many of these will be built before long in metropolitan 
areas thus providing this superior radio service to a large 
portion of our population. 

Television will also be here presently. Licenses have 
been granted for nine television stations, and applications 
for many more have been placed on file with FCC. The 
broadcast waves, the same as for frequency modulation 
radio, follow straight lines rather than the curvature of the 
earth. So here again only a small area can be covered by a 
television station. It is also reported that these combina- 
tion receiving sets will not be too expensive and so within 
reach of the common people. 

Mouse and Rat Traps. Electric traps of two sizes, one 
for mice and the other for rats, are to be on the market 
early in 1946. According to the manufacturer, bait is 
placed in a small compartment ahead of the electrodes. In 
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the rodent’s attempt to get to the bait it trips a switch, is 
electrocuted, and the dead animal is expelled from the 
trap, which automatically resets itself ready for the next 
victim. 

Household Flour and Cereal Mill. Small hammer mills 
suitable for grinding flour and cereal on the kitchen table 
have been developed. They are about the size of a food 
mixer and weigh about 25 lb. It is possible to grind from 
20 to 40 lb of flour or cereal per hour, depending upon the 
screen size. The product is high in food value as all of the 
minerals, vitamins and other nutrients are retained. 

A cone burr mill for grinding flour and cereal has been 
invented by a Missourian. This mill not only grinds the 
grain but also separates the ground product according to 
size into four compartments. This is all done in one oper- 
ation. Such a mill in the home enables the housewife to 
assemble flours from wheat, corn, rye, buckwheat, rice, soy- 
beans and others in any proportion for baking wheat cakes, 
buckwheat cakes, muffins, biscuits, cookies, cakes and other 
baked goods. Although not on the market now, maybe 
they will be at an early date. 


Pressure Cooker. For about a year attention has been 
called to several manufacturers that no electrically-heated, 
pressure or temperature controlled, plug-in pressure cooker- 
canner has been developed and is being manufactured. To 
make it de luxe a time control could be installed in the 
unit. Being automatic in operation it would eliminate sit- 
ting with those now available which are heated with various 
fuels and require constant regulation of the flame or shift- 
ing of the cooker to maintain constant pressure as is the 
case when canning vegetables, fruits and meats. This also 
holds good when cooking the daily meals. 


When small mole channels (3 in) are constructed there 
is a small amount of surface heaving. In heavy rains the 
water can run directly into the open slot and down to the 
mole channel. This water will carry enough silt to close the 
mole channel. In one instance at the project the mole 
channel completely closed with silt in two hours time when 
the mole was pulled into a ponded area. Moles that were 
installed in flat areas with the slot left open were completely 
closed with silt in a couple of months. It is recommended 
that the surface opening of the slot be closed immediately 
after moling by disking or harrowing. This will allow the 
water to seep to the mole channel thus eliminating the wash- 
ing of surface silt into the channel. 

Mole Channel. The mole channel should be a well- 
compacted channel with a minimum of loose material left 
in the channel. The expander following the point should 
center with the point. Experiences of the project have shown 
that some points require considerable pitch to penetrate. 
With the expander hitched to the heel of the point, the ex- 
pander frequently runs above the point leaving a slot in the 
bottom of the mole channel with loose uncompacted mate- 
rial in it. Flowing water in the channel carries this ma- 
terial towards the outlet end and closes the channel. A 
round point with the expander hitched to the bottom center 
of the point with a jointed linkage has been developed at 
the project. This allows the expander to center with the 
point at practically all pitches of the point. The point also 
has a slot in the bottom to allow the expander to center 
when the point is running flat. This arrangement gives a 
mole channel which is cylindrical, well compacted, and 
leaves a minimum of loose material. 


Some Factors Affecting Mole Drains 
(Continued from page 316) 
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Debeaker. For those who raise poultry, a device has 
been developed known as a debeaker. It is a with 
an electric-heating coil which in turn heats a sharpen-d 
blade. The latter is employed in cutting off any desir-d 
portion of the upper bill of the chicken, turkey or other 
fowl. Being hot it cauterizes the tissue at the same time, 
thus — bleeding. The beak support is watr- 
cooled and so prevents burning the bird's lower bill acd 
tongue. 


Debeaking is a common practice with many flock owa- 
ers. The advantages domed are that it is a positive cca- 
trol for cannibalism and feather pulling; the birds are lvss 
nefvous; growing birds tend to be more uniform in size 
and make greater average weight gains. There are no harin- 
ful effects. Hungry birds start to eat and drink immeci- 
ately after being debeaked. Experienced operators giv n 
birds as fast as they can handle them can debeak 200 to 
300 adult and 300 to 400 young birds per hour. 


CONCLUSION 


It is impossible here to discuss details involving all of 
the 134 electric household appliances mentioned at the be- 
ginning. Information was pgm only on major appli- 
ances and a selected few of an unusual nature. It should 
be remembered, also, that the features as outlined are for 
all models of an appliance and may not always be found 
in a single one. 

Certainly electrical living is here to stay. The many ap- 
pliances available to us now and in the future will assist 
in simplifying and making the housework easier and faster, 
as well as making the home with its many electric facilities 
and entertainment much more interesting to all of us. 


Length of Tow Beam. A number of mole machines re- 
quire the wheels to drop over the bank in order to get the 
mole deep enough. The wheels leave two depressions up 
the bank. Surface water follows these and erodes the bank; 
then the eroded material closes the drain outlet. Mole ma- 
chines should have sufficient length of tow beam to keep 
the wheels off the sloping part of the ditch bank. 


Vacuum Back of Mole Point. It was thought that a 
vacuum might be created back of the mole point which 
would pull the sides of the mole channel, especially where 
moles were started under water. A hollow point was equip- 
_ with a %4-in pipe running up the back of the mole 

eam to a vacuum gauge. Test runs were made both under 
water and above water and no vacuum registered on tiie 
gage. 

Soil Swelling. Visual observations show an opening a’ d 
closing of the slot with wetting and drying of the scl. 
To date no measurement of the effect of this on m¢'e 
channels has been made. In fact, no method of measuri:g 
the effect has been developed. 

Further work is contemplated for mole drainage at ‘ 1¢ 
project this year, some of which is in progress at the pr. s- 
ent time. Present plans include: 

1 Study effect of weight on mole channels. 

2 Effect of size and depth on mole channels. 

3 Machine developments: 

(a) Small machine of less cost. 

(b) Lubrication of blade and point with water ‘o 
lessen draft. 

(c) Trials with various shaped expanders. 

(d) Channel stabilization. 
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Late Developments in Mechanical Cotton Harvesting 
By Harris P. Smith 
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mechanical harvesting of cotton we have been 

prone to say that it was just around the corner, 
bu now we can say that mechanical harvesting of cotton 
is .ere. In the past American cotton farmers as a‘ whole 
wee not particularly interested in mechanical harvesting 
la: ely because either they had plenty of tenants whose re- 
sp asibility it was to see that the crop was harvested or 
th re was an ample supply of migrant labor. Then, too, 
m hines available were not in the farmers’ opinion an 
ec. 1xomical investment because higher grades could be ob- 
tai ed from handpicked cotton. During World War II 
m: -h farm labor went into the armed forces and much into 
sh oyards and factories producing materials of war. Much 
of ‘his labor is not returning to the farm. Therefore, the 
co on farmer is forced to mechanize, especially the har- 
ve ‘ing of the crop. 

A few weeks ago I talked with a large Mississippi Delta 
fa ner who said he was mechanizing his cotton production 
as ‘ast as he could. Operations, labor and costs were being 
triiamed at every point possible. For example, he is using 
mechanically delinted seed and hill dropping, thus elimi- 
nating the necessity of thinning either with the hoe, cross 
plow or mechanical chopper. He has successfully used 
flame cultivators of his own make for three years. He has 
also tried mechanical cotton strippers, but these were not 
svited to Delta conditions. He had just flown to Chicago 
to beg for mechanical pickers. His goal is to place cotton 
in the compress at $25 per bale. That is equal to the best 
reported from the large cotton farms of northwest Texas. 

A short time ago a letter was received from a repre- 
sentative of a labor union asking how much labor mechan- 
ical harvesters were displacing. My reply was that instead 
of the machines displacing labor they were used to replace 
the labor that had left the farm. 

The question that naturally follows is, how many ma- 
chines were used in the 1945 harvest and how many bales 
were harvested with them? The number of each can only 
be estimated. As to the number of machines, there were 
approximately 2,000 strippers of all kinds and 200 pickers. 
The number of strippers will likely be more than doubled 
for the 1946 harvest, but the number of pickers will not be 
increased by more than one hundred machines. In all there 
should be available for the 1946 harvest a total of approxi- 
mately 5,000 machines, including homemade and factory- 
made strippers and pickers. 

With the short crop in northwest Texas where most of 
the strippers are used it is estimated that not more than 
75,000 bales of cotton were harvested mechanically in 
1945. This is less than one per cent of the 8,984,512 bales 
produced. 

Until a few years ago all the efforts of engineers were 
directed toward making a cotton harvester that would do 
a :ood job of harvesting cotton in any field regardless of 
the kind of cotton grown. Little or no thought was given 
to what effect the varietal characteristics would have on the 
per'ormance of the machine. Consequently, it was found 
the: machines did well in some fields and poor in others. 
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Since attention has been given to the varietal effect on the 
performance of mechanical cotton harvesters, it has been 
found that some varieties are more suited to the picker- 
type harvester and other varieties suited to the stripper-type 
harvester. To be specific, varieties suitable for the mechan- 
ical picker should have bolls that spread open to better than 
100 deg, have good storm resistance, fluffy locks that protrude 
beyond the tips of the bur, and have a staple of sufficient 
length to wrap around the picker spindles. Varieties suit- 
able for the stripper-type machine have almost the opposite 
characteristics. That is, the bolls should spread open less 
than 100 deg, the locks be fairly tight in the bur, and not 
too fluffy so they will catch and hang to parts of the plant 
as it passes through the stripping mechanism. 

Varieties such as Deltapine, Stoneville, Acala and other 
varieties of similar characteristics are suitable for the picker 
machine. Half and Half, or Hi-Bred, produces short lint 
and a compact lock and does not pick well. Varieties that 
are suitable for stripping are: Macha, Mebane 140, North- 
ern Star, and others having similar characteristics. 

Cotton farmers are always concerned about the com- 
parative grade of machine and hand-harvested cottons. As 
a general rule, the grade of mechanically picked cotton will 
average about one grade lower than handpicked cotton. 
For example, if handpicked cotton classes middling, the 
machine-picked cotton will class strict low middling. This 
difference is almost entirely due to there being more foreign 
matter, such as leaf trash, in the machine-picked cotton. 

George Chance, a large cotton grower in the Brazos 
River bottoms, used a mechanical picker in 1945 to harvest 
180 bales of cotton. He mma | that the average grade 
of the machine-harvested cotton was about one grade lower 
than handpicked cotton. He felt, however, that he actually 
made a profit because if he had not used the machine the 
cotton would have deteriorated more than a grade in the 
field before he could have gotten it harvested by hand. 

When the grade of machine-stripped cotton is com- 
pared with cotton handpicked the stripped cotton aver- 
ages 1% grades lower at College Station and one grade 
lower at Lubbock. When machine-stripped and handsnap- 
ped cottons are compared, the stripped cotton averaged 0.2 
of a grade lower at College Station and 0.3 of a grade 
lower at Lubbock. These averages are for 14 varieties at 
Lubbock and 17 varieties at College Station covering a 
seven-year period. 

The same trend is seen in a comparison of the grades 
of four varieties harvested by four methods at both College 
Station and Lubbock. 

The lower grades are reflected in the percentage of 
waste that was removed from the cottons harvested by dif- 
ferent methods. The higher grades were obtained from 
cotton harvested with the least amount of waste. 

In data collected by D. L. Jones, ee of Sub- 
station No. 8 at Lubbock, the effect of early and late har- 
vested cotton on the grade is shown. On September 30, 
82.8 per cent of the cotton harvested graded middling or 
above, but by December 12 this had dropped to 17.2 per 
cent. On the other hand, there was 1.5 per cent low mid- 
dling cotton on September 20 which increased to 24.5 per 
cent by December 12. 

Again the grade of the cotton is influenced by the 
amount of waste in the cotton. For example, on October 1 
it required only 1600 lb of stripped cotton to obtain a 
500-Ib bale of lint, while on January 1 it required 2300 lb. 
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Data in Texas Station Progress Report 949, covering a 
6-year period, show the average per cent of the crop ginned 
on October 1, November 1, December 1, and January 16 
was 8, 43, 79, and 95 per cent, respectively. 

In Texas Station Progress Report 954, Mary Anna 
Grimes presents data on the differences in grade of 60 
samples of cotton. The samples were classed as ordinary 
gin samples containing varying amounts of foreign matter. 
Part of the sample was run through a Shirley analyzer 
which removed all the trash leaving only the pure white 
cotton for classing. The difference in the gin run lint and 
the absolutely clean lint was 4.2 grades. This amounted to 
a gain in money value of $7.11 per bale by raising the 
grade and by having clean lint. Miss Grimes found that 
in some of the samples there was so much waste the farmer 
would lose money if it were all removed. 

The defoliation of cotton with a chemical dust, in which 
calcium cyanamid is the active agent, has been used in con- 
nection with the mechanical harvesting of cotton with con- 
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siderable success. The defoliant is applied when most cf 
the bolls are mature or when only a few are younger than 
21 days. The fiber in a boll 21 days old has usually reached 
its mature length. Therefore, when the foliage drops of 
the . sunshine causes the bolls to open and harvestirg 
can begin much earlier than when the plants are not de- 
foliated. Tests show, however, that there is slightly mo e 
trash in cotton harvested mechanically from defoliat: 4 
plants than from plants in full foliage. 

For several years the author has stated that the greatest 
problem in connection with mechanical harvesting of cct- 
ton was the removal of green-leaf trash. With a defoliatirg 
agent to remove the green leaves, the problem is now 0 
remove as near 100 per cent of the trash gathered as is pos- 
sible. Efforts are now being made by gin manufacturers ard 
by various research agencies to develop a gin-size unit thit 
will clean lint cotton at the gin by removing practically ail 
the trash as is done by the small sample Shirley analyzer 
cleaner. 


Ultraviolet Radiation Kills Air-Borne Bacteria 


By Lawrence C. Porter 
FELLOW A.S.A.E. 


4 fact that many diseases are spread by air-borne 
bacteria is now well established in the human field. 
There is every reason to believe, and an increasing amount 
of evidence to show, that the same thing is true in the 
poultry field. For example, at Cornell University three ad- 
jacent pens of birds were raised under laboratory conditions. 
The center pen contained birds having infectious bron- 
chitis. The two adjacent pens contained healthy birds. Air 
was forced into the center pen and blown from it into the 
other two. On one side of the infected pen the air passed 
through 2537 A (Angstrom units) radiation before entering 
the pen of healthy birds. On the other side the air from the 
infected birds went directly to the healthy birds. Those 
birds promptly picked up the disease. None of the birds 
receiving the irradiated air became infected. The Cornell 
people point out that this laboratory setup was vastly differ- 
ent from practical poultry operation, and that the same re- 
sults might not obtain under the latter condition. The test, 
however, did prove conclusively that infectious bronchitis 
may be air borne and that the germ is killed by ultraviolet 
radiation. 


At the University of California scrapings taken from the 
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nostrils of a chick infected with laryngotracheitis were 
mixed in one cubic centimeter of distilled water and atom- 
ized into the air in a brooder containing 100 healthy chicks. 
Every one of those chicks promptly became infected; con- 
clusive evidence that the disease was transmitted by the air. 

Many air sampling tests have been made in hospitals, 
schools, cafeterias, theaters, and other human habitations. 
The number of germs per cubic foot of air in such locations 
has been determined both with and without germicidal 
radiation. 

Just recently and probably for the first time in history, 
A. H. Taylor of the General Electric Company's lighting 
research laboratory made similar determinations in a com- 
mercial poultry. As might be expected, the germ concen- 
tration was found to be very much greater than in human 
habitations. Fig. 1 shows the pen of 227 birds equipped 
with four 30-w germicidal lamps in which the tests were 
made. Fig. 2 shows the germ colonies found in a cubic 
foot of air without the lamps burning, and Fig. 3 shows 
the germ colonies with the lamps burning—a 75 per cent 
reduction. The number of bacteria in the air at feeding 
time when the birds are most active was approximat:|y 
double that between feedings when the birds were quiet:r. 

Similar tests are now under way in a —_— daiy. 
There also the germ concentration is much higher than :n 
human habitations, in fact quite comparable with what v is 
found in the poultry. In each case the per cent and ty; es 
of pathogenic germs have yet to be determined. 


Fig. 2 (Left) The germ colonies found in a cubic foot of air w: \- 
out the lamps sec e Fig. 3 (Right) The germ colonies v th 
the lamps burning — a 75 per cent reduction 
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“Professional Agricultural Engineering Service for Farmers” 


To THE EpITor: 


HAVE read Walter W. Weir's letter in AGRICULTURAL 

ENGINEERING for May (page 216) with a great deal of 
interest. Mr. Weir is of the opinion that the federal govern- 
mcnt, through its various operations agencies that are doing 
en;ineering work in agricultural areas, is interfering with 
the livelihood of private agricultural engineers. He also 
staies that “‘one cannot expect the federal government to 
provide all this service free and not expect something in 
reurn,” and that “‘soil conservation districts . . . are de- 
pr'ving not only the farmer and engineer but also the whole 
n2 ion of its free thinking, and pushing us into socialized 
th oking and doing.” 

He believes that assistance given to farmers by the fed- 
er. agencies should be limited to research and education, 
ati that the principles and practices developed through re- 
se.rch should be applied by the farmers through the em- 
pl. yment of professionally trained men in private practice. 

The Soil Conservation Service is one of the federal 
agencies discussed by Mr. Weir, and I will confine my re- 
marks to the activities of this organization. 


This agency was created in 1935 when the nation came 
to the realization that an alarming condition was confront- 
ing the agriculture of the country. Hundreds of thousands 
of acres of good farm land had been permanently destroyed 
by erosion and many times that number of acres was in the 
process of being destroyed. Although a number of agricul- 
tural agencies, both state and federal, had been working 
continually with the farmers up until that time, none of 
them had been able to arrest or control erosion. It was 
realized that the nation could not wait another 100 years 
for an erosion control program, and that methods other than 
those being used at that time by existing agricultural 
agencies would be necessary to get conservation on the land. 
For this reason the Soil Conservation Service was made an 
operations agency so that it could explain and then help the 
farmer apply the needed soil and water conservation prac- 
tices on his farm. 

The Soil Conservation Service makes its assistance avail- 
able to farmers and farmer groups through cooperation with 
soil conservation districts. ‘These districts are as democratic 
in formation and operation as is possible under our form of 
government. They are organized by the farmers and are 
administered by the farmers. They are not compelled to 
cooperate with any agency, organization, or group. They 
can run their business in any manner they see fit, as long 
as it is in accordance with the state law under which they 
were organized. They organize and function through the 
will of the majority. In fact, it is difficult for me to inter- 
pret this in any way as depriving the people of their right 
of free thinking. 

Engineering is only one type of technical assistance 
mace available to the farmer in the soil conservation districts. 
A major portion of the engineering practices in the non- 
irrigated areas are supplemental to the vegetative practices, 
anc’ must be made part of a coordinated program to be 
fully effective. This requires the unified efforts of engi- 
neers and agronomists, or range men, to bring about a satis- 
factory conservation program. In irrigated areas and areas 
wh re drainage is a major problem, the engineering work 
is ‘se foundation upon which the conservation program is 


established. The engineering-vegetative program is still 
directly related in a complete conservation program, but the 
engineering is the prerequisite. The engineer working in 
soil and water conservation must correlate all of his work 
with the vegetative phases of the program if it is to result 
in a maximum benefit. 


The technical service which the Soil Conservation Serv- 
ice makes available to farmers is not free, strictly speaking. 
It is true that the farmer does not pay out cash for this 
service, but it is paid for by taxes, and the farmers them- 
selves pay taxes. Further, in a broader sense, every conser- 
vation farmer repays his obligations to the government, and 
to the taxpayers % agreeing to carry on certain conservation 
practices that will help maintain the soil and water re- 
sources of the nation. He does it by carrying on safe farm- 
ing practices that may cost him an increase in his capital 
investments, or a major change in his farming methods, 
and, often, changes in his land-use program. These 
changes are all made on a voluntary basis, but they are part 
of a coordinated conservation program. He is thus paying 
part of the premium for the insurance that says you and I 
will have a satisfactory food supply in the future. 


In general, the introduction of an active conservation 
program in an agricultural community has resulted in an in- 
creased field for the private engineer. Many times new en- 
gineering practices have been introduced or old practices 
revitalized, and through an effective institution of these 
practices they become commonly used in the locality. Many 
farming localities do not and have not had the services of 
private engineers available to the farmers. However, in a 
number of agricultural areas, where conservation districts 
have been formed, private engineers have been able to 
establish practices for the first time. The Soil Conservation 
Service has always appreciated the need for private engi- 
neers in a conservation program and has made every effort 
to educate the farmers to the necessity of having good 
engineering assistance on engineering practices if they ex- 
pect to be repaid in full for their construction. 

Many contractors have moved into soil conservation dis- 
tricts to help with drainage, irrigation, terracing, stock 
pond, and similar construction. Some of these contractors 
have furnished their own engineering assistance. The in- 
crease in contract operations in soil conservation districts 
has been very large during the past three years and all of 
this work requires engineering guidance. 

The place of competent agricultural and civil engineers 
in the conservation program is evidenced daily by the work 
they are doing in the soil conservation districts. I recently 
visited an agricultural community in California where two 
soil conservation districts were in operation, and found that 
five private engineers were maintaining a practice there. 
One engineer states that he has agricultural work laid out 
ahead for about 15 months. Consulting engineers are re- 
lating their planning to the conservation needs of the 
clients, and the application of engineering practices has 
brought new engineers into the field. 

I am heartily in accord with Mr. Weir's statement about 
the continued need for research and education in the agri- 
cultural field. I do believe, however, that the government 
has a very definite place in assisting the farmers in activat- 
ing work, especially certain types of work — such as soil 
conservation — so that the benefits to agriculture and to the 
nation will be established before it is too late. 


Kar_ O. KOHLER, JR. 
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HE agricultural extension services in most of the 
southern states operate on pretty much the same pat- 

tern. It is necessary for one to understand the opera- 
tion of the organization to fully appreciate the development 
of any extension program. 

A staff of specialists, working at the state or state and 
district levels, assists the county and home demonstration 
agents with various subject-matter problems in their respec- 
tive fields. The county and home demonstration agents, in 
turn, work with individual farm families either direct or 
through local leaders. Method and result demonstrations, 
as well as home visits, are used as teaching means. 

Each county extension office in Arkansas was furnished 
two copies of the Arkansas Building Plan Service Hand- 
book, one set of blueprints of all plans shown in this hand- 
book, and two copies of USDA Miscellaneous Publication 
360, entitled ‘‘Plans of Farm Buildings for Southern States.” 
Blueprints of plans shown in both of these handbooks are 
available at ten cents per sheet through the agricultural en- 
gineering department of the University of Arkansas. Blue- 
prints of all plans shown in the Arkansas handbook are 
available to county extension workers through the state ex- 
tension service supply office, at no cost, for distribution to 
extension cooperators who are willing to have the com- 
pleted building used by the extension agents as a result 
demonstration in the community. 

The plan service handbooks were distributed to the 
county extension offices in 1937; therefore, this method of 
distributing building plans has been in effect about nine 
years. Most of the house plans included in this plan service 
are from eight to fifteen years old. This, of course, means 
that these plans were developed at a time when people were 
more conscious of the total cost of the structure. Today the 
requests are for plans with larger rooms and more storage 
space. Even though the present plans are inadequate, county 
extension agents report that in 1945 they assisted 1,086 
families with plans for constructing dwellings and 4,143 
families with remodeling plans for dwellings. 

Farm people are requesting more and more information 
on farm structures. The extension agricultural engineers 
and the home management specialist, working jointly with 
the county and home demonstration agents, have already 
held, or have scheduled before July 1, builders’ schools in 
20 counties. Conflicting dates have prevented the holding 
of schools in at least six other counties requesting such 
schools. In most cases these have been two-day schools. In 
planning these schools, the county and home demonstration 
agents issue joint invitations to men and women who are 
planning to remodel an existing building or to build a new 
house within the next year. The man and woman of the 
house are urged to attend the school together, bringing with 
them a floor plan of the house to be remodeled or the plan 
for the new house, if a new plan has already been selected. 

Topics selected for discussion at these schools include 
(1) planning the farmstead, (2) planning the farm home, 
(3) reading blueprints, (4) wiring the farmstead, (5) 
wiring the house, (6) general storage in the house, (7) 
footings, foundations, chimneys, and cellars, (8) details of 


This paper was presented at a meeting of the Southwest Section 
of the American Society of Agricultural Engineers at Fort Worth, 
Texas, April, 1946. 


EARLE K. RAMBO is extension agricultural engineer, Arkansas 
Agricultural Extension Service. 


A Farm Structures Extension Program 
By Earle K. Rambo 


MEMBER A.S.A.E. 
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construction, (9) floors and floor finishes, (10) wall f .- 
ishes, (11) working heights, (12) water systems, (1 ) 
sewage, (14) bathroom arrangements, (15) kitchen «r- 
rangements, (16) insulation and ventilation, (17) ma e- 
rials of construction, including wood substitutes, (1. ) 
= (work and living), (19) heating systems, (2:) 

uilding plan service, and (21) plant-to-prosper campai; a. 

It is impossible to cover all of these topics thoroughly 1 
one day or even two days; therefore those in attendance at 
the schools choose the topics in which they are most int r- 
ested. The topics are then discussed in the order of pr: f- 
erence indicated by the group. The amount of time left {or 
working with individual families on remodeling or now 
plans is governed by the demand of the group for this tye 
of assistance. In some counties one full day of the schcol 
has been devoted to individual problems. 

The extension agents are just as anxious as farm people 
to have certain topics discussed. One state training school 
has been held this year for new extension agents. Group 
county conferences are held periodically and three-fourihs 
of a day will be allotted to a farm buildings discussion at 
the May group conference in one district. Similar discussions 
will probably be held in the other three districts later in the 
year. The primary purpose of the Broup conferences is to 
bring county extension workers up to date on subjects on 
which they have requested assistance. 

At present all changes which are made on building plans 
and all remodeling plans which are developed are handled 
by the extension agricultural engineers consulting with the 
home economics people. Plans are now under way for using 
one extension agricultural engineer full time on farm build- 
ing _. This extension worker will work in the agricul- 
tural engineering department of the University of Arkansas 
advising with a buildings committee set up by the dean and 
director of the college of agriculture experiment station and 
extension service. This committee consists of a representa- 
tive of the home economics and the agricultural engineering 
departments, the extension home management specialist, 
and the extension agricultural engineers. The agricultural 
engineer working on the plan service will revise present 
plans and prepare new plans for distribution through ‘he 
plan service. 

Increased interest in farm buildings is evidenced by :e- 
quests received by the county extension workers for help on 
building plans. The extension agents are also reques! 1g 
more assistance in buildings work. Eleven Arkansas hc ne 
demonstration agents attended, at their own expense a 
buildings and equipment workshop held in the departm at 
of home economics at the University of Arkansas in J: \y, 
1945. A similar workshop is planned for this summer — 1d 
several home demonstration agents have indicated that ‘ cy 
plan to attend. 

Requests of extension agents indicate that we need m re 
in-service training in the farm buildings field. This tr a- 
ing may be given through specialists’ visits to counties by 
work with the county and home demonstration agent in 
office conferences and by visiting buildings under const :c- 
tion to point out construction details which should be 
checked. Such training may also be given through dis‘ ict 
or state conferences. , 

Any extension building program must carry the wh: ¢- 
hearted support of the extension supervisory staff if he 
plan is to meet with full success in the field. 
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The 1946 A.S.A.E. Gold Medalists 


E. V. CoLLins 


Nh a specific as well as in a broad sense the 1946 award 
] of the John Deere Gold Medal to Edgar Vermont Col- 
lins Joes indeed take note of “distinguished achievement in 
the application of science and art to the soil.” As augured 
by concurrent bachelor’s degrees in both agronomy and agri- 
cultural engineering his range of professional activity has 
taken in a varied scope, yet returned again and again to 
tillage as a new starting point. 

Mr. Collins is a native Iowan, born at Albion in March, 
1887. His education was pursued in the high schools at 
Albion and Marshalltown, at Central Iowa Business Col- 
lege, and at Iowa State College where he received his dual 
bachelor’s degree in 1914. Along the way he had served 
apprenticeship in general farm work, in operation of steam 
threshing engines, and as a farm operator. 

Following graduation he remained at Ames a year as 
a mechanician, then served for three years as instructor in 
the departments of steam and gas engineering and agricul- 
tural engineering at Kansas State College. In 1918 he re- 
turned to Iowa State College to begin the connection with 
the college and the Iowa Agricultural Experiment Station 
which continues to this day, his present designation being 
research professor and head of the agricultural engineering 
section of the Station. 


Modest to the point of reticence, his mild manner belies 
the energy and the resourcefulness with which he has at- 
tacked a host of problems, some of them basic research in 
the fundamental facts dug out, but all pointed closely to 
practical progress in farming and particularly to the tillage 
of soil and culture of crops. Yet it would be hard to draw 
a line between his research and his invention and develop- 
ment of original and practicable devices. It is said that 
“Collins is one of those who does not just measure efficiency 
but takes steps to improve it.” 


As an inventor he has been granted seventeen patents, 
and it is said that his patents lead in point of earnings for 
the state’s Alumni Research Foundation. Some of his in- 
ventions, such as a damming device for basin listers to 
achic'e uniform spacing of the dams, have been adopted 
by lc-ders in the farm machinery industry. 

Icnoring the distinction between invention and de- 
velop nent and counting work done in collaboration, for he 
1s a ¢ eat collaborator, a few of his achievements should be 
ment\ned. Foremost, in popular (Continued on page 326) 


The American Society of 
Agricultural Engineers 
awarded the John Deere 
Medal to Edgar Vermont 
Collins, and Cyrus Hall 
McCormick Medal to 
William George Kaiser on 
the occasion of its annual 
dinner on June 26, held at 
St. Louis, Missouri 


W. G. KAISER 


ta receive the Cyrus Hall McCormick Gold Medal for 
1946, the Jury of Awards of the American Society of 
Agricultural Engineers has chosen William George Kaiser. 
As has happened repeatedly before, the award is apparently 
based not on a specific bit of brilliant achievement, but on 
the summation of a consistent career of worthy work in the 
engineering of agriculture. 

“Bill,” as he generally is known to hundreds of his col- 
leagues, was born June 10, 1887, on a farm in Stephenson 
County, Illinois. Before he was a year old the family 
moved to O’Brien County, lowa, where he attended rural 
district school and the Sutherland High School. Even then 
he was a gold medal winner in interscholastic debate, not 
to mention his awards for prowess as a sprinter, forecast of 
his consistent track record in college. 


That was at Iowa State College where he earned his way 
by farming in the summer. Among his honors were varsity 
letters for track in his junior and senior years, and being 
valedictorian of his class, that of 1914. He took his bache- 
lor's degree in agricultural engineering, followed by the 
professional degree in 1919. 


Following his graduation Mr. Kaiser was made assistant 
chief of the agricultural engineering section in the Iowa 
Agricultural Experiment Station, where he had charge of 
research in farm structures. During his short engagement 
there he pioneered the farm building plan service of that 
state college, as well as collaborating in station publications 
on structures for swine husbandry and on concrete fence 
posts. 


It was there that he came to the notice of A. J. R. 
Curtis of the Portland Cement Association. Recalling that 
occasion, Mr. Curtis says that “Bill absolutely amazed me 
by the speed at which he could prepare a plan for a big 
barn . . . because he always had in mind the standard 
size, spacing, etc. . . . So it happened that with permission 
of the head of the agricultural engineering department I in-” 
vited him to join our staff. Bill took the job, not without 
some misgivings; as you know, he had been a devoted de- 
signer in clay tile and he didn’t know whether he could 
ever be loyal to concrete. 

“About the first thing that he wanted me to understand 
was that he could take the job only with the assurance that 
he should be absolutely honest in the selection of material 
in order to give the farmer the very best he could for his 
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money . . . and under Bill’s leadership our farm promotion 
bureau has stood on that platform ever since.” 

That was early in 1917. During the same year he be- 
came a member of the A.S.A.E. Since then the agricultural 
engineering activity of the Portland Cement Association has 
been pretty much the same as the career of W. G. Kaiser. 
He took general charge of its educational and promotional 
work for the use of concrete on the farm. He organized a 
farm building plan service, prepared illustrated articles for 
the farm press, trained personnel for his staff, directed the 
development of visual teaching aids, supervised the over-all 
strategy of the industry's farm extension program. 

In addition to all that, from 1933 to 1945 Mr. Kaiser 
had charge of the Association’s work for the extension of 
concrete in dwelling house construction: also the develop- 
ment, improvement and promotion of precast building 
nroducts. Ths led to his chairmanship of a committee on 
concrete building units in the American Society for Test- 
ing Materials. 

As a result, standard specifications were adopted for 
both hollow and solid load-bearing block, and for non- 
load-bearing block. This work is credited with a gratify- 
ing degree of standardization in the quality of these build- 
ing units throughout the country, and as a major impetus 
to their use. said to be foremost in volume of masonry con- 
struction. While by no means restricted thereto, farm build- 
ing practice has made extensive and advantageous use of 
these precast units. 

In 1935 Mr. Kaiser became a member of the American 
Concrete Institute. He has served on several of its commit- 
tees, including one which developed recommended practices 
for the construction of concrete farm silos. He has served 
on the Institute’s standards committee, and was chairman 
of its department of shop manufacture. 

In the American Society of Agricultural Engineers, Mr. 
Kaiser has a distinguished record. He was the first chair- 
man of the Farm Structures Division, holding the post for 
two years. He was president of the Society for the 1929-30 
term. Other Society positions were first vice-president, 
councilor, and member of the Nominating Committee. At 
present he is serving on the A.S.A.E. Advisory Committee 
to the USDA Agricultural Research Administration. From 
time to time he has contributed to its technology with 
papers for presentation at meetings and for publication in 
AGRICULTURAL ENGINEERING. 

‘From the professional side,” says one of his colleagues 
in the engineering of farm structures, “I know of no other 
man who has so well combined enthusiasm, hard work, tact 
and courage in developing a field in farm structures. In a 
period when industrial cooperation in public education was 
almost non-existent, Kaiser brought the public service con- 
cept into a vast industry. Maybe the idea wasn’t his, but 
it would be hard to convince agricultural engineers that 
anyone else was responsible for the PCA program as it 
relates to agriculture. I have personally benefited from the 
sound advice and the fine example he has given. When we 
have disagreed it has only been for the purpose of getting 
at the basic truth.” 

Another says, “I admire him not only for his technical 
ability but also for his patience, his faith, his integrity; 
most of all, perhaps, for the warmth of his heart. He has 
a keen sense of humor and a sympathetic understanding of 
the frailties of man.” 

Of h‘mself Bill says, ‘I always have been and probably 
always will be a crusader for better farm construction. To 
make sure of keeping my feet on the ground, I have ac- 
quired and operate two farms in Northern Illinois. My 
hobbies include golf, bowling, Boy Scout work, and gar- 
dening.” 
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E. V. Collins — 1946 Deere Medalist 
(Continued from page 325) 


interest if not in point of time, was the horse-pulling dyna- 

mometer, used in twenty states, Canada and Germany. 

More or less akin to it were a constant-torque of constant- 

_— dynamometer, reaction dynamometer, power take-off 
ynamometer, and dynamometer car. 

Then there is a rotary terracer and reversible rot: 
tiller, contour furrowing machine, variable-width plow, 
roll-over scraper, and left-hand disk jointer. In corn cal- 
ture are a pay-out checkwire stake, checkrower with w re 
take-up, floating cultivator for tractors, wagon and trac or 
hitches for pickers, and cornstalk field baler. Also there 
are such items as a self-propelled baler, automatically c.n- 
trolled winch, and double automatic angle-equalizing v .i- 
versal joint, sundry tillage and cultivating devices. 


Whether regarded as research, investigation, invent on 
or a synthesis of them all, his dynamometer work is credi ed 
as a major contribution to the Nebraska tractor testing pro- 
gram and its part in the improvement of farm tractors. 
From his tests on the rolling resistance of wheels and 
tracks came the famous series of wheel tests by Davidson 
and McKibben. His early use of a hay loader to feed a 
moving baler in cornstalks offered inspiration for the pres- 
ently popular pickup balers. 


In corn culture Mr. Collins has studied many phases for 
efficiency in yield, and in use of power and man-hours. 
Notable among these are the studies of row and hill spac- 
ing, of picker mechanisms, and of soil preparation methods. 
A major opus, collaborating with two associates, was the 
comprehensive study reported in these pages for January, 
1944, under the title ‘‘Present Status of the Plow as a Till- 
age Implement.” 


This exhaustive presentation earned one of the initial 
A.S.A.E. Paper Awards for the period 1940 through 1944. 
It was one of eighteen papers bearing his name, as author 
or co-author, that have appeared in AGRICULTURAL ENGI- 
NEERING, beginning with one on the horse dynamometer 
in 1923. Similarly, his name appears on nine bulletins. 

Mr. Collins became a member of the American Society 
of Agricultural Engineers in 1916, and has been a con- 
sistent participant in its activities, mainly in the Power «nd 
Machinery Division. At present he represents the Soc ety 
on the National Joint Committee on Fertilizer Application. 

His honor society memberships are Gamma Si,ma 
Delta for agriculture, Phi Kappa Phi for science, and au 
Beta Pi for engineering. At Ames he is a member of the 
Rotary Club, the Congregational Church, and the golf «nd 
country club. He and Mrs. Collins have a daughter ond 
two sons. His friends say he plays a top hand of bri: ge, 
and has a keen interest in golf and fishing, and driv s a 
hard, shrewd bargain. 

They tell, too, that he is a real farmer, not an agr’ ul- 
turist. He operates nearly a section of land in central Ic va, 
and on these farms he puts into practice the most advai ed 
engineering and agronomic =. indeed, that is w' re 
many of his novel ideas had their first trial. That he nd 
his tenant-partners find these ways successful seems obv us 
from one example. A tenant of 16 years, with savings {om 
the partnership, bought for himself a 100-acre farm in che 
same rich region of central Iowa. 


In addition to all this, to quote a former colleague nd 
long-time friend, “E. V. will never admit it, but he i: an 
educator. He has inspired capable men to accomplish | gh 
achievements. He is always the master mechanic, the im »le- 
mentor, the organizer and original thinker who sends ‘en 
on their way to solve their problems and win rewards. 
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Nichols New A.S.A.E. President 


~R. MARK L. NICHOLS, assistant chief (in charge of re- 
D search), Soil Conservation Service, U. S$. Department of Agri- 
culture, officially took up his duties as president of the American 
Society of Agricultural Engineers on June 26, when he received the 
prevident’s gavel from J. D. Long, retiring president, at the con- 
clusion of the Society’s annual dinner and meeting, at St. Louis, Mo. 

doctor Nichols has given more than three decades to scientific 
stu y of soils, and early became not only an authority on the sub- 
ject out a leader and public servant in the truest sense of the word, 
in creasing and spreading knowledge and appreciation of ways 
an means of managing and handling soils for the benefit of both 
pre: nt and future generations. From 1918 he has been active in 
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Mark L. NICHOLS 


the American Society of Agricultural Engineers and has worked 
in close cooperation with many of its other members interested in 
determining and implementing desirable soil-handling practices so 
they can be economically applied by farmers. 

Mark Lovel Nichols was born January 24, 1888, in Bellevue, 
Ohio, and attended public schools there. He studied agriculture at 
Ohio State University and received his bachelor of science degree, 
with a major in agricultural engineering, in 1912. He added to his 
practical knowledge of soils by farming for three years, and in a 
succession of educational and commercial positions of increasing 
responsibility. While assistant agronomist at the University of 
Delaware, he received his master of science degree in soils in 1918. 

In 1919 he went to Alabama Polytechnic Institute and started 
what turned out to be one of his major works as an agricultural 
engineer. Brought there to activate work in agricultural engineer- 
ing, he organized and served as head of the agricultural engineer- 
ing departments, both in the Institute and in the Alabama Agricul- 
tural Experiment Station, until 1936. During this time he carried on 
teaching, administration, advanced studies in engineering, and, most 
notably, planned and carried out research in soil mechanics which 
established Auburn as a center of scientific progress in this field. 

During this period he was active in starting rural electrification 
woik in Alabama, served on President Hoover's committee on home 
building and home ownership, worked out the agricultural engi- 
neering phases of the soil conservation research program of the 
TVA, and helped to plan and establish the Tillage Machinery 
Laboratory of the U.S. Department of Agriculture at Auburn. 

in 1934 he was named a member of the advisory council of 
the U. §. Soil Conservation Service, and this led to his entering 
the Service on a full-time basis in 1936, as agricultural engineer. 
He was advanced to his present position as its chief of research, 
and .ssistant chief of the bureau, in 1940. 

‘is flair for the practical is indicated by the wide acceptance 
among farmers of one of his designs, the Nichols terrace. His 
Scie: ific standing is indicated by the fact that he was a member 
of ‘: technical secretariat of the United Nations Food and Agri- 
cult\.re Conference in 1943, and is currently a representative of the 
U. - Department of Agriculture to the National Research Council 
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and a member of the Committee of expert examiners of the U. S. 
Civil Service. Clemson College awarded him the honorary degree 
of doctor of science in 1937 for his contributions to soil science. 
The A.S.A.E. had previously, in 1934, awarded him the Cyrus Hall 
McCormick Gold Medal ‘‘for exceptional and meritorious engineer- 
ing achievement in agriculture.” 

Doctor Nichols helped organize and was elected the first chair- 
man of the Southern (now Southeast) Section of the A.S.A.E., has 
served as first vice-president and member of the Council of the 
Society, as a member of its Advisory Council on Farm Machinery 
Research, and on various committees within the Society. 


Annual Meeting Draws Six Hundred 


Meni than 600 agricultural engineers from near and far gath- 
ered at St. Louis, June 24 to 26, for the first postwar annual 
meeting of the American Society of Agricultural Engineers. This 
number included one-third of the membership of the Society and a 
number of guests. 

Continuing shortages in food supplies; in mechanical, electrical, 
and structural equipment; and in farm labor, with resulting heavy 
demand for and upon agricultural engineers, gave the meeting an 
atmosphere of tension and urgency even surpassing that of meetings 
in the early war years. 

College men gathered early to join with the American Society 
for Engineering Education (the S.P.E.E. with a new name) in a 
luncheon and afternoon conference, Saturday, June 22, on the gen- 
eral theme ‘Engineering in Agriculture.’ L. J. Fletcher presided 
over this approach to better mutual understanding between edu- 
cators in agricultural and other fields of engineering. 

Training and curricular requirements to meet the engineering 
needs of agriculture and of employers of agricultural engineers 
were set up alongside of the general engineering interests in up- 
holding and improving professional and educational standards for 
engineers in any and all fields of application, with a particular view 
to the renewed accrediting program and reconversion to handle a 
peak load of students. 

Contributing from the viewpoints of agriculture and agricultural 
engineering were Dr. E. L. Anthony, dean of agriculture, Michigan 
State College; Dr. Paul W. Chapman, dean of agriculture, Uni- 
versity of Georgia; J. D. Long, A. W. Turner, Geo. B. Nutt, Dr. 
H. J. Barre, R. H. Driftmier, Dr. J. B. Davidson, H. B. Walker, 
and E,. W. Lehmann. 

Dr. D. B. Prentice, chairman, Committee on Engineering Schools, 
Engineers’ Council for Professional Development, headed up the 
representatives of other branches of the engineering profession. 

Attention to this subject continued in the evening with Geo. B. 
Nutt, chairman of the A.S.A.E. College Division, presiding at a 
round table on agricultural engineering education. 


A.S.C.E. PRESIDENT Guest AT A.S.A.E. ANNUAL DINNER 


Mr. W. W. Horner, president, American Society of Civil 
Engineers, and Mrs. Horner, were guests of President J. D. 
Long and the Society at the annual dinner of the American 
Society of Agricultural Engineers at the Hotel Jefferson, 
St. Louis, June 26. Mr. Horner is professor of hydraulics 
and hydrology, Washington University, and has served as a 
research consultant to the U. S. Soil Conservation Service, 
as well as engaging in other consulting work. 


Registration, entertainment, Council and Cabinet meetings, a 
few committee meetings, and many a warm greeting were the 
primary Sunday activities as additional arrivals for the A.S.A.E. 
meeting began to pour in. The Missouri of history, legend, and 
scenic beauty was presented in motion pictures in the evening's 
entertainment. 

General programs Monday and Tuesday afternoons challenged 
agricultural engineers to live up to their postwar opportunities and 
responsibilities. Guest speakers included Dr. W. V. Lambert, as- 
sistant administrator, Agricultural Research Administration, USDA, 
outlining its program; Dr. H. L. Walster, dean of agriculture, 
North Dakota Agricultural College, with an objective presentation 
of the Missouri Valley Plan; and Dean Paul W. Chapman, Uni- 
versity of Georgia, picturing agricultural engineering as the major 
factor in the sound, economic development of agricultural indus- 
tries and services. The President's annual address, by J. Dewey 
Long, and Dr. J. B. Davidson's “A Look Ahead in Agricultural 
Engineering’’ provided prophetic views from within the profession. 
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Paul M. Mulliken, chairman of the Local Arrangements Committee, 
and Earl D. Anderson, chairman of the Meetings Committee, set 
the stage for opening the general sessions with appropriate pre- 
liminary remarks. 

In a brief business session the Society heard the annual report 
of the Secretary, Raymond Olney, and approved a resolution com- 
mending the Ferguson Foundation on its action in granting funds 
to make possible the agricultural engineering teaching seminar 
scheduled for the end of August and early September. 

“Trends in Power Controls for Farm Machines,” a paper by 
W. A. Harper, opened the subject to a full session panel discussion 
by leading engineers in the farm equipment industry. Emphasis was 
placed on hydraulic controls as the most active current direction of 
development. Cylinder and pump capacities, rates of movement, pres- 
sures, locations and interconnection problems were brought into the 
open as common-interest matters influencing the development of this 
means of increasing usefulness of tractors and operated equipment. 

Corn tillage, chemical weed control, drifting of poisonous dusts, 
and mechanization of sugar beet production received attention in 
other sessions of the Power and Machinery Division. Nils Berg- 
lund, director, Swedish Institute of Agricultural Engineering, and 
a member of the A.S.A.E. since 1923, was present to report on 
“Farm Mechanization in Sweden.” 

Current interest in cutting corners to reduce the food production 
crisis was reflected in the joint session of the Farm Structures, 
Rural Electric, and Power and Machinery Divisions. Work simpli- 
fication, labor saving, operating efficiency, management engineering, 
and other names for or approaches to farm operations which add 
up to larger and higher quality output at reduced costs were dis- 
cussed. Engineering research techniques; time, motion, power, 
building and equipment use, and other engineering factors in farm 
production costs were considered to the conclusion that agricul- 
tural engineers must and will give more attention to farm operating 
methods, equipment applications, and over-all costs as the pay-off ot 
sound engineering in the operating aids made available to farmers. 

Research and engineering service dominated the remainder of 
the Farm Structures Division program, with the USDA activities; 
Washington, Wisconsin, and Missouri projects; and regional co- 
operation covered. Corn and cows were current problem interests 
in specific crop and livestock shelter technology. 

Welding, as an increasing farm electric use involving some line 
load problems, was given most of one session of the Rural Electric 
Division. Blowers for mow hay curing; vegetable processing for 
frozen storage; large short-time loads; and state-wide extension 
were other angles of farm electric progress given attention. 

The Soil and Water Division took the opportunity to study the 
organization and operation of the Missouri Terracing and Con- 
servation Contractors Association. Several leading members of the 
organization were present to provide the basis for a panel discussion. 

Other orientation topics included ‘The Agricultural Engineers 
Place in the Missouri Valley Development’’ by I. D. Wood, “Agri- 
cultural Engineering Problems in Watershed Planning’ by A. W. 
Zingg, and “Wartime Drainage in England”’ by Elmer W. Gain. 

‘Yechnical angles considered included precipitation-evaporation 
indices, analysis of runoff data, land grading for drainage, auto- 
matic drainage gates, water application efficiencies, sprinkler irri- 
gation, aerial mosaics and maps, and land-use practices. 

Concurrent group round tables occupied Monday evening. The 
Rural Electric Division heard committee reports and held a general 
discussion. The Committee on Research, the Committee on Exten- 
sion, the Committee on Farm Safety, and the Committee on Farm 
Crop Residues each took the opportunity to get together for a dis- 
cussion of its problems and opportunities. The Committee on 
Classification of Agricultural Engineering Subject Matter held sev- 
eral meetings during which it worked on its program to bring up 
to date the 1925 classification for agricultural engineering publica- 
tions. Students and student branch faculty advisers attended a group 
dinner as guests of the International Harvester Company, and later 
heard a program on employment opportunities. 

Attending a performance of the St. Louis Municipal Open-Air 
Theater proved a popular recreation on Tuesday evening. A block 
of 250 seats reserved by the local arrangements committee was com- 
pletely filled to hear the opera, “Gypsy Love.” 

Climax of the meeting was the A.S.A.E. Annual Dinner with 
more than 300 present and sociably grouped about tables for six. 
Following the turkey dinner, J. Dewey Long, as retiring president, 
introduced guests and personalities, announced honors, and officially 
turned over the President's gavel and duties to Dr. Mark L. Nichols. 
Arthur C. Harrocks, public relations counsel for the Goodyear Tire 
and Rubber Company, gave an entertaining and inspirational ad- 
dress on the cooperation and work needed to produce a sound post- 
war prosperity. Music for dancing, and the clowning of Eddie 
Peabody, rounded out the evening's entertainment. 

One bus load and several private cars of members stayed over 
on Thursday for the added privilege of a conducted tour around 
the Ralston Purina Farm near St. Louis, where they saw the setup 
for large-scale feeding experiments on dairy cattle, hogs, several 
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kinds of poultry, fur farming stock, and various other small aninials, 
Additional entertainment for the wives and families present in- 
cluded a tour of the city and a boatride on the Mississippi R:ver. 


A.S.A.E. PRESIDENT LONG Dogs THE HONORS 


These pictures show the final acts of J. Dewey Long, retiring | “es! 

dent of A.S.A.E., during the Society’s annual dinner at St. luis, 

Mo., June 26: (Top) Presenting the John Deere Medal to I V. 

Collins; (Center) inaugurating the new president. Dr. Mar L. 

Nichols; (Bottom) presenting the Cyrus Hall McCormick Medal 
to W. G. Kaiser 
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NEWS SECTION 


(Continued from page 328) 


Seitz on China Mission 


= E. SEITZ, professor and head of the agricultural engi 
neering department, Virginia Polytechnic Institute, has accepte: 
membership on an agricultural mission being sent to China by th 
Office of Foreign Agricultural Relations, U. S. Department c 
Agriculture. 

The mission was scheduled to start in June and spend fiv 
months in China, on invitation of the Chinese government. 

Professor Seitz, as agricultural engineer and processing specia! 
ist, will be directly responsible to Dr. Claude B. Hutchinson, vice 
president and dean of agriculture, University of California, wh 
will head the mission. It will be Mr. Seitz’ duty (1) to determin: 
the agricultural engineering problems involved in research, produc 
tion, processing, and marketing; (2) to appraise the effectivenes 
of past, present, and | =e solutions of engineering problems i: 
processing, particularly for tung oil and soybeans; (3) to recom 
mend broad solutions of these problems, and more specifically o 
the development and operation of equipment required for temper 
ture and moisture control in tea processing and on mechanical prob 
lems connected with tung oil and soybean processing, and (4) t 
perform other similar functions bearing on the success of the mis 
sion. 

Objectives of the mission are (1) to advise with the Chines: 
national government on a national agricultural program and the 
functional organization necessary to implement it, (2) to mak: 
recommendations setting forth those parts of the program which 
would be appropriate for collaboration between two governments, 
and indicate projects, facilities, and organization required to carry 
out the collaboration, and (3) to advise immediate action whicli 
might be taken on emergency problems. 


Virginia Section Organizes 


Ti. Virginia Section of the American Society of Agricultura! 
Engineers was formally organized at a luncheon meeting in 
Blacksburg, June 6. Officers for the newly formed section include 
Chairman, John W. Sjogren, agricultural engineering department, 
Virginia Polytechnic Institute; vice-chairmen, W. J. Gillespie, Jr., 
Appalachian Electric Power Co., V. R. Hillman, State Soil Con- 
servation Committee, and Jack F. Bell, Virginia Electric & Power 
Co., and secretary-treasurer U. F. Earp, agricultural engineering de- 
partment, Virginia Polytechnic Institute. Mr. Earp was temporary 
chairman of the meeting in the absence of Chas. E. Seitz, head of 
the V.P.I. agricultural engineering department, who was prevented 
from attending because of activities incident to his forthcoming trip 
to China. 

Virginia A.S.A.E. members present at the organization meeting 
included L. L. Koontz, W. J. Gillespie, Jr., R. J. Blair, G. D. Kite, 
V. R. Hillman, J. L. Calhoun, R. B. Davis, Jr., J. E. Collins, J. A. 
Waller, Jr., John W. Sjogren, James H. Lillard, Jack F. Bell, E. T 
Swink, S. H. Byrne, W. F. Martin, and U. F. Earp. J. M. Fore of 
the Tennessee Valley Authority was a visiting member. 

The executive committee of the Section met in the afternoon 
following the organization meeting and decided that a fall meeting 
would be held and that a strong program be arranged for this 
meeting. It was further decided that an active and progressive mem- 
bership campaign would be conducted during the coming month: 
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PROFESSIONAL DIRECTORY 
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GEORGE R. SHIER, A.E. 
Consulting Engineering Work In Farm Structures Fie 
Also Sales Engineering for Selected Manufacturers 


Member A. S. A. E. Associated with Howard 8. Sterner Compan) 
Consulting Structural Engineers, 8 East Broad Street, Columbus, Ohi 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 
Consultants on product development, designs, research 


‘ market research, public relations 
FELLOW A.S.A.E. Suite 4300, Board of Trade Bl. 
MEMBER 8.A.E. Telephone: Harrison 0723 Chicago 4, Illin« s 


RATES: Announcements under the heading ‘‘Professional Directory’ « 
AGRICULTURAL ENGINEERING will be inserted at the flat rate 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mir’ 
mum charge, four line basis. Uniform style setup. Copy must be ©- 
ceived by first of menth of publication. 
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usually pays for itself in 
a short time, and unlike 
machines built down to 
a price, gives years of 
trouble-free service. 
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HE FOX Pick-up Hay Chopper and Silage 
Harvester does the three toughest jobs on 


the farm—Haying, Forage Harvesting, and 
Silo Filling. 


With the FOX the farm for the first time is 
properly mechanized because with the FOX 
method: 


@ you can mow, chop and load in one opera- 
tion over 200 tons of grass silage a day. 


@ you can cut corn of any height, chop it 
into silage and load it into wagons ready 
for the silo, all in one operation. 


@ one man, with the FOX, can pick up, chop 
and load, ready for the mow or stack 2 
tons of dry hay in 12 minutes. 


The FOX is built by the Pioneers of Modern 
Forage Harvesting. WRITE US—we will be 
glad to tell you all about this marvelous 


machine. bbe 


Secretary 


FOX RIVER 
TRACTOR COMPANY 


Pioneers of Modern Forage Harvesting 
1876 NORTH RANKIN STREET 


APPLETON PP@X WISCONSIN 
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THE SHIELD FOR THIS STANDARD ASAE 
HITCH SLIPS ON EASILY. 
NO WORRY ON THAT SCORE Yo) 
[DURING HARVEST. 


@ Put your power line shield 
back in place every time you 
start for the field. Those few 
seconds’ time may prevent a 
serious accident. 


Neglect and carelessness in the use of 
tractors and machinery continue to be 
major threats to safety in farm opera- 
tions. 


" International Harvester dealers are in 
DON'T TAKE a logical position to point out unsafe 
A CHANCE methods of farm machine operation 


and in many communities soon will 
sponsor a series of safety ads. This is 


This advertisement has been pre- a condensation of one of the series. 


pared in cooperation with the 
National Safety Council. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago 1, Illinois 


N THE field of the smaller 
portable structures Rilco 
gives the farm operator extra- 
ordinary value for the money. 


Rilco glued laminated rafters 
: are engineered to do the job. They 
iii Wil are strong, sturdy, yet light in 
= y weight and easy to handle. 

These modern rafters are fac- 
tory-built to precision standards 
and arrive at the farmstead all 
ready for erection. By following 
simple directions even the inex- 
perienced can build well. 

By fastening the rafters to the 
floor frame with Rilco angle irons, 
a simple procedure, the strong 
frame is in position. Rilco angle 
irons eliminate toe-nailing. 


Application of roof sheathing is 
a simple nailing job. 


o— = Zz : LAMINATED PRODUCTS, INC. 
= ie 


A Weyerheeuser institution 


1682AE First National Bank Bidg., Saint Paul,1, Minn 


332 


Safety Shields Are for Your Protection 
KEEP THEM IN PLACE! 


Personals of A.S.A.E. Members 


John F. Benham has resigned as agricultural director of tie 
American Seed Trade Association to join Frank J. Zink Associat:s. 
In this new connection he will serve as secretary of the new!y 
formed National Sprayer and Duster Association with headquart«:s 
in Room 3803, Board of Trade Building, Chicago. 


Richard Birney recently started work in the flood control di. i- 
sion of the U.S. Soil Conservation Service and is located at 23:4 
W. Horne, Sioux City, Iowa. He recently was released from w ir 
service in the Navy with the rank of lieutenant (j.g.). 


William A. Cornwell has been released from military serv :e 
and is now engaged as assistant irrigation engineer, Bureau >f 
Reclamation, U. S. Department of the Interior, at Visalia, Calif. 


Richard F. Dudley, who served as a lieutenant in the Army Air 
Force Transport Service during the war, is a civilian again and | 1s 
accepted the position of assistant agricultural engineer with + \¢ 
Mississippi Agricultural Experiment Station. 


Welker W. Funk has resigned as chief engineer, King Fars 
Company, to take a position with the Niagara Sprayer and Che a- 
ical Division, Food Machinery Corporation, as field engineer on 
design and development of dusters and sprayers. 


Dan H. Harrell is now extension agricultural engineer for te 
Georgia Agricultural Extension Service, Athens. He will be speci: |- 
izing on freezer lockers. 


Russell E. Heston, who served as a lieutenant in the Army Air 
Forces during the war, is now field agricultural engineer with the 
Rural Electrification Administration, USDA, and is engaged on 
wiring and load building activities in North and South Dakota and 
Minnesota. 


Ernest J. Kirsh, who served as a lieutenant in the U. S. Naval 
Reserves during the war, was recently discharged and has accepted 
the position of county agricultural agent of Gilliam County, Ore- 
gon. He is located at Condon, Oregon. 


Howard E. Morrison, who was a captain in the Chinese Com- 
bat Command of the Army during the war, has now been dis- 
charged and has accepted a position as assistant agricultural engi- 
neer with the Soil Conservation Service, USDA, at Monte Vista, 
Colorado. 


Charles W. Naylor has been released from the Army in which 
he served as a lieutenant in the Signal Corps during the war, and is 
now an agricultural engineer in erosion control, drainage, and 
irrigation work in the Geary County (Kansas) Soil Conservation 
District of the Soil Conservation Service, USDA. 


Grover Cleveland Neff, president of the Wisconsin Power & 
Light Co., was recently elected the new president of the Edison 
Electric Institute. Mr. Neff, along with Arthur Huntington, public 
relations engineer, Iowa Electric Light and Power Co., are the two 
most outstanding original pioneers in this country of the rural 
electrification movement. 


Robert R. Roth was recently discharged from the Army Air 
Forces and is now enrolled in graduate work in agricultural a- 
gineering at the University of Missouri, Columbia. 


New Literature 


“NATIONAL DESIGN SPECIFICATION FOR STRESS-GRADE LU “{- 
BER AND ITs FASTENINGS, 1944’. Paper, 81/.x 11 inches. Pri’. 
25 cents per copy. National Lumber Manufacturers Associatin, 
1319 18th Street, N W., Washington 6, D. C. 


This is the first edition of a comprehensive standard for <o- 
gineering design which applies to stress-grade lumber and its !.\s- 
tenings when the lumber is properly identified as .o grade. It is 
based on and recognizes the value of competent engineering desi >, 
accurate fabrication, and adequate supervision of construction, «od 
its application means not only better engineering design and c 2- 
struction, but also more efficient use of lumber and more econo »- 
ical structures. The provisions of the specification are suitable © >r 
inclusion in building codes and specifications directly or by re! ‘- 
ence, and it is intended for application in engineering struct. °s 
where strength is the major consideration and therefore wh ©¢ 
stress-grade lumber is used. The specification is a basic docum« t, 
and in addition to providing the conditions under which its p >- 
visions should be applied and under which the design procedu’:’s 
and formulas given are to be used, lists the allowable des 
stresses for commercial stress-grades of lumber and allowable «:- 
sign loads for fastenings. The provisions and data of the stande:d 
are subdivided into chapters on general provisions, allowable u:it 
stresses for stress-grade lumber, design loads, design formulas «1d 
provisions for beams, columns, trusses, etc., timber connector jois.s, 
bolted joints, lag screw joints, nail, spike, drift pin, and wood scr: w 
joints, and glued laminated structural members. It is useful as a 
design manual for practicing engineers and engineering students 
as well as an up-to-date design specification and standard. 
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Power for the Farm 


PUMPING for irrigation is one of the 
many tasks which new Continental 
Diesel industrial engines are designed 
to perform. For greatest Diesel 
economy, specify Continental, with 
“Cushioned Power" combustion cham- 
ber. New Continental Diesel booklet 
will be sent on request. 


ae - —— 
Me ; 


OMA, — CUleUllt.~- 


LIGHT where you want it is provided by 
Continental's Tiny Tim portable electric 
generating unit. Self-contained air-cooled 
engine and generator, (battery in line) 
complete with self starter and fuel tank. 
You are invited to write for literature. 


<e 


“ay --» 


 SSSSS8SSSSS RISES = SAOSSSSS 
SIISSTSs=— se. i, SSWeaw 
seessSSSS88 BSS’ A AS SSS 
SEESLESSNSE | YS ASSN 
ESSESSSSSSS MBBS Bes SSNS: BSNS S888 
SILO-FILLING, one of the many farm SSSNNSNY SNS SSSSSSS 
. . * ‘ SSSSSS > SSS: SSS N 
jobs for which Continental Red Seal ed H bbe ee SNS Saeeees 
4 H - Tr SRRRR S NS SSN SSSSSSS 
engines provide the power. Leading Ra SSESESSSSSNS * s\S DrigNNNN 
re —SSS85 Ss Ss Re 4 ge N 
makes of tractors, trucks, and other EEN TN ONS NNN 
. d ~ ) SESS OPS NNN SSSNSS 
farm equipment are powered by W a tbe N 7 RTT 
i “FESS SSS LS cone SSSS$ 
Continental. Look for the Red Seal; ue a yh ASSESS SSS < ENNSNSS 
os. ¢ ° . SI SSS 5 ; SSN SS 
it identifies the outstanding perform- vy) ES oe NSN 
; ; NN 
ers in the farm vehicle and power SSS 
: N 
equipment fields, NSSSSY 


Look for the Continental Red Seal 
1t Identifies the Finest in Every Field of Power 


(Continental Motors [orporation 
MUSKEGON, MICHIGAN 
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KKRAFT Does it 


ORAGE 


RESIDENTIAL 
CONSTRUCTION 


COVER MACHINERY TRUCK AND WAGON 
COVERING 


Ws : 
, ZG 

COVER BINDER CANVAS protect 
CONCRETE 


COVER CRIBS 


On farms — like any other business — every dollar saved is 
that much profit. Wind, rain, sleet, snow — exposure of every 
kind — can do much damage to harvested crops, machinery, 
buildings. With Sisalkraft much of this loss can be avoided. 


Sisalkraft is ideal for temporary silos — emergency storage 
of grain — covering hay stacks — protecting machinery — 
curing concrete — lining poultry houses — protecting the 
home — plus many other uses. Costs little. Tough, tear- 
resistant, and waterproof. Can be used again and again. 


Sisalkraft is sold through lum- 
ber dealers everywhere. Write 
for folders on Sisalkraft’s many 
farm uses. 
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"Protecting Crops, Machinery, Homes 


SISALKRAFT, FIBREEN 
SISALTAPE AND COPPER-ARMORED SISALKRAFT 
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Applicants for, Membership 


The following is a list of recent applicants for membership ir: the 
American Society of Agricultural Engineers. Members of the Societ. are 
urged to send information relative to applicants for consideration o: the 
Council prior to election. 


— 


James H. Bash, agricultural engineer, Soil Conservation Ser ice, 
USDA. (Mail) 5707 McPherson, St. Louis 12, Mo. 


Clarence F. Becker, on terminal leave, U. S. Army Air Fo ces, 
(Mail) Dazey, N. D. 


Raymond D. Bienemann, secretary, sales manager and chie  en- 
gineer, Security Mfg. and Contracting Co., 606-612 Pine St., 3ur- 
lington, Wis. 


Walter Arthur Bodwell, rural sales supervisor, Public Se vice 
Co. of N. H., Manchester, N. H. 


Thomas W. Buchanan, farm equipment specialist, General ‘lec. 
tric Supply Corp., 420 Duquesne Way, Pittsburgh 22, Pa. 


Paul A. Crawford, Jr., rural electrification specialist, Ge: rgia 
Agricultural Extension Service, Athens, Ga. 


Davis M. DeBard, vice-president - sales, Stone & Webster ‘ erv- 
ice Corp., 90 Broad St., New York 4, N. Y. 


Paul L. Erdner, manager, agricultural products departr ent, 
Blaw-Knox Division, Blaw-Knox Company. (Mail) RR Ne. 2, 
Box 285, Gibsonia, Pa. 


Harold Lester Geiger, engineering detailer and minor layout, 
farm equipment division, Graham-Paige Motors Corp. (Mail) 310 
Maple St., Ypsilanti, Mich. 


Guy W. Gienger, associate professor and extension agricultural 
engineer, University of Maryland, College Park, Md. 


Virgil H. Johnson, instructor in agricultural engineering, Uni- 
versity of Minnesota, University Farm, St. Paul 8, Minn. 


Paul A. Kinsey, director of rural development, Metropolitan 
Edison Co. (Mail) 412 Washington St., Reading, Pa. 


Charles R. Lund, Sr., manager, farm sales department, American 
Oil Co., American Bldg., Baltimore 3, Md. 


Gordon W. Maston, agricultural engineer, Soil Conservation 
Service, USDA. (Mail) Culbertson, Mont. 


Ira Maxon, president, Maxon Engineers, Inc. 
Marion Ave., Highland Park, Ill. 


Lyle G. Reeser, Weldon, Ill. 


W. K. Richey, district agent and sales engineer, Howard S. 
Sterner Co., 8 E. Broad St., Columbus 15, Ohio. 


William C. Rosenthal, chief engineer, farm tractor division, 
International Harvester Co., 2600 W. 31st Blvd., Chicago, II!. 


Fred W.. Roth, extension specialist in agricultural enginecring, 
(rural fire prevention and farm safety), Michigan State College, 
East Lansing, Mich. 


(Mail) 1206 


William D. Rusk, development engineer, American Zinc |nsti- 
tute, 35 E. Wacker Drive, Chicago 1, Ill. 


Abdel H. A. Sabe, graduate student in agricultural engine ring, 
University of Nebraska, Lincoln, Neb. (Mail) P. O. Box 81° 


Leland C. Taggart, research and development engineer, lobe 
Milker, Inc., Des Moines, Iowa. 


Thomas C. Walton, junior agricultural engineer, cottor gin 
research, Bureau of Plant Industry, Soils & Agricultural Eng: .eer- 
ing, USDA. (Mail) U. S. Cotton Ginning Laboratory, L+'and, 
Miss. 


Robert W. Whitaker, graduate student, University of I!! x0is, 
Urbana, Ill. (Mail) 1517 Maryland Drive. 


Eric B. Wilson, extension agricultural engineer, Montana _ tate 
College, Bozeman, Mont. 


Bernard Yoepp, manager, rural electrification dept., Sears. Roe- 
buck and Co., 925 So. Homan Ave., Chicago, III. 


TRANSFER OF GRADE 


Harry R. Ball, product tester, refrigeration division, In :rna- 
tional Harvester Co. (Mail) 112914 N. 6th, Quincy, Ill. (“rom 
Junior Member to Member) 


John F. Cykler, instructor in agricultural engineering ar. fe 
search assistant, University of Wyoming, Laramie, Wyo: 1ing. 
(Mail) 914 Grand Avenue. (From Junior Member to Memb:<r) 


W. N. McAdams, assistant agricultural engineer (researc! and 
teaching), Clemson College, Clemson, S. C. (From Junior >lem- 
ber to Member) 
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Clogged Ditches Are Costly! 
Clean Them Out with FARMEX 


Proper control of water on farmlands saves soil, buildings, highways 
and labor. Clean ditches carry peak loads! Clogged ditches cost money! 


There is no delay, no waiting for equipment, no waste of time or money, 
when water control is maintained by use of Atlas Farmex Ditching 
Dynamite. You get quick action and favorable results in restoring 
old ditches or blasting new ones. That’s because Farmex Ditching 
Dynamite is especially made for the job—strong, quick-acting, highly 
water-resistant, propagating. 


Atlas Farmex Ditching Dynamite is effective, economical and easy to 
use. Write for booklet describing use of Atlas Explosives in agriculture, 
forestry and lumbering. 


Farmex: Reg. U. S. Pat. Off. 
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ISCONSIN: 
4-Cylinder V-Type 


MODEL VE4 _ 
HEAVY-DUTY | 


iz Cooled 
ENGINE with 
— SIDE-MOUNT 
| FUEL TANK 


3 


This is the engine that has proved a ten-strike ‘‘natural’’ for 
powering leading makes of Combines, pick-up Hay Balers, 
Forage Harvesters and various other farm machines requiring 
heavy-duty serviceability, combined with trouble-free, weather- 
proof cooling ... and a 13 to 22 hp. power range. 


Equipped with side-mount fuel tank and air stack, this Model 
VE4 Wisconsin Air-Cooled Engine meets every demand of farm 
field service, regardless of geographical or climatic factors. It 
provides unfailing dependability and complete freedom from 
cooling troubles and problems. 


The Wisconsin line of V-type 4-cylinder engines also includes three 
larger sizes . . . rated from 15 to 30 hp...as well as 4-cycle 
single cylinder sizes from 2 to 9 hp. Detailed data on request. 


|LWAUKEE 14, WISCONSIN: 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.75 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 

volume number, it will preserve your 
journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


eseseeesesesesess MAIL COUPON TODAY sesesessesssesan 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail postpaid... 


binders for Agricultural 


ce da NON ALO LE ART Ae RR RT 
Will remit in 10 days or return binders collect. 


_ WORLD'S LARGEST BUILDERS OF HEAVY-DUTY AIR-COOLED ENGINES 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne} 
Service at its headquarters office in St. Joseph, Michigan, as a clexring 
house (not a placement bureau) for putting agricuitural engineers <eek- 
ing employment or change of employment in touch with poSsible em »loy- 
ers of their services, and vice versa. The service is rendered wi:hout 
charge, and information on how to use it will be furnished by the Society, 
This bulletin contains the active listing of ‘‘Positions Open’’ and ‘‘"osj- 
tions Wanted’’ on file at the Society’s office, and information on each 
in the form of separate mimeographed sheets, may be had on recuest. 


MAY—O.-495, 497, 498, 499, 500, 501, 502, 503. JUNE—O-504, 
505, 506, 507. 


PosITlONS WANTED: FEBRUARY—W-200, 207, 209, 210, 
211, 227, 234, 248, 254, 267, 270, 274, 282, 292, 296. APRIL— 
W-232, 237, 240, 253, 258, 262, 265, 266, 273, 276, 281, 283, 
285, 287, 290, 292, 297. MAY—W-302, 304, 305, 306, 307, 308, 
309, 311, 312, 313. JUNE—W-315, 316, 317, 318, 319, 320, 
321, 322. 


Attention is invited to the desirability of checking o1 the 
housing situation when considering a new location. 


mame him) 


POSITIONS OPEN 


AGRICULTURAL ENGINEER wanted by the Allahabad Agricu!tural 
Institute, Allahabad, India, tor teaching position. Minimum quai:tica- 
tions, degree in agricuitural engineering and some farm experience. 
rostgraduate degree desiravie. Wuties would be primarily teaching, with 
some opportunity to participate in research and extension. Candidate 
must be active Christian interested in mission work. Discharged vet- 
eran with slight handicap eligible if in good health otherwise. Appli- 
cants may correspond with Ailahabad Agricultural Institute. Attention 
of Mr. John H. Reisner, secretary, 156 Fifth Ave., New York 10, N. Y. 


MANAGERS for farm-camp-clubs, on national, state, and individual 
property basis. Work involves organization, management, development, 
vperation, and training supervision. Broad experience in diversified 
farming is desired in men to fill national and state unit management 
capacities. Recent graduates are preferred for management of indi- 
vidual properties. Salaries $12,000, $6,000, and according to size and 
results on individual properties. O-508 


MECHANICAL ENGINEER for research, design, and development 
work on farm machines in established full-line company. Man selected 
will be understudy to the designing engineer, with work on design, 
drafting, constructing, and testing new machines and machine parts, 
Mechanical design and drafting experience desirable. Must have BS deg 
in mechanical engineering. Additional degree in agricultural engineering 
desirable. Must have desire and ability to develop in this line of work. 
Single man preferred. Age, under 30. Salary open. O-509 


POSITIONS WANTED 


AGRICULTURAL ENGINEER desires design, development, or re- 
search work in power and machinery. BSAE deg, University of Mis- 
souri, 1941. Five years industrial experience in this line. Specialty, hy- 
draulic controls. No physical defects. Available immediately. Married. 
Age 30. Salary $4000. W-323 


AGRICULTURAL ENGINEER desires development, research, oF 
service work in power and machinery or rural electrification with private 
company. BS deg, North Dakota Agricultural College, 1943. Raised on 
wheat and livestock farm. Two years Navy commissioned experience in 
electronics and electrical apparatus. No physical defects. Available 
July 15. Single. Age 24. Salary $2500. W-324. 


Se ee ee 


“" AGRICULTURAL ENGINEER desires development, sales, or service 
work in rural electrification, either with private industry or in public 
service. BSAE degree, A&M College of Texas, 1942. Recently com- 
pleted six weeks refresher course in rural electrification. Raised on 
farm and familiar with many types of farm machines. Two years ex- 
perience as laboratory assistant in production department of oil re- 
finery. Four years service in Army Ordnance Department, including six 
months as a food and agriculture officer in Germany. No physical de- 
fects. Available immediately. Married. Age 31. Salary open. \W-325 


AGRICULTURAL ENGINEER desires design and development or eX- 
tension work in farm structures, or in power and machinery. BSAE 
degree, University of Tennessee, 1941. MSAE degree, Iowa State Col- 
lege, 1942. Experience as research technician, Iowa State College, 9 
mo., structural design engineer, US Army Engineer Corps, 1: mo. 
weather forecaster and meteorologist in Army Air Corps, 39 mo. No 
physical defects. Available August 1. Single. Age 26. Salary 53600. 
W-326. 


AGRICULTURAL ENGINEER desires development, sales or rvice 
work in farm machinery with private company, or rural electri’ vation 
or soil and water conservation work in a government agency. Ca! ‘ornia 
location preferred. BSA degree, Ohio State University, June 1946. 
BSAE degree expected Aug. 30, 1946. Raised on farm. Two summers 
with county engineer, in construction and office work. Part time work 
in agricultural engineering department for two years while in < llege. 
Four years in war service in AAF Signal Aircraft Warning Batalion. 
No physical defects. Available October 1. Single. Age 28. »>alary 
open. W-327. 


AGRICULTURAL ENGINEER desires development, sales, or «:rvice 
work in farm machinery, or in farm product processing. BSA: deg, 
University of Minnesota, 1943. Experience with highway Dept., © m0, 
draftsman, tool planning dept of aircraft manufacturer, 9 mo; Aerology, 
US Navy, 2 years. No physical defects. Available Aug. 1. Single. 
Age 25. Salary open. W-328 


AGRICULTURAL ENGINEER desires teaching, research or develoP- 
ment work in power and machinery or soil and water conservation field. 
BS deg, Texas A&M College, 1943. Service experience as cc imis- 
sioned officer in Field Artillery. No physical defects. Available now. 
Married. Age 26. Salary $3400. W-329 


AGRICULTURAL ENGINEERING for July 1946 
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